Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



it,Googlc 



6000261 SOP 






1. ii,Coo;5fc 



ift^Oid 



^_- 



u„:,i.,.-jM,G00glc 



6000261 sap 






D,<:,tPrjM,G00glc 



it,Goot^lc 



i."ii,Coo^^lc 



iM,Googlc 



i,Coo^qlc 



^IM 



it,Googlc 



■RKY'? josKrra SuTCJ.i[Frih::,A^. 



itvGoot^lc 



GEOLOGY OF THE AVON, 



€msttltg im (be 9ttin of tbt titxats 



nmERAi. PRODucnons 



DISTRICT WASHED BY ITS STREAMS. 



Bi JOSEPH SUTCUFFE, A. M. 



Et Tumit a<N>DUi panlDm, liliriitque rctoibi-l. 
Nee lese ipM car'l> *'" qnondiin niencral urbn, 
HiimDni gCDcrii quDm »lua canilitil bitttt 
DennlioH. Hahiliui Abtkoh. Lia.ir, 830. 

• • • • The ncMD wide 
Throwi up (he ■«. inri Ihea rruirbi Ihe lida ; 
Nor Koald il th>i> forbear the angry plaj. 
Till the Alpi were bar'd, and ciliei wuVdivari 



Siistol: 

PHILIP ROSB, BBOADHBAD f 



# 



D„:,iP,.-iM,G00glc 



it,Googlc 



GEOtOGY OF THE AVON. 



Dei 



/ERIIAM, KAY, uiiJ many olhsrs, liavc rcuderod impurtantMTvicev 
to tbe cause i>r Irutli by tracing tbe vibdom and goodness of Ood in tfas 
creation and ^eaervation of tbe world. I am wiahfiil to tread in Uio 
suno road, and guard tbo caiue or truth agBinat tbo peculiar attacks 
to wbieb it ii tacitlj' or openly exposed in the present age. During tiie 
last 6nj years, those studies have l>eea largely resumeJ in Europe and 
America, as also bj many in Asia. Men of talents, of travel, and of 
strong understandings, bave come forward to augment the stores of 
QUbltc knowledge,, and bave favoured us with the most exact and soien- 
tilic examination of every itinera]. The vast extent of mining, and 
the luminous discoveries of modern ch«mbtry, have lent theii' aid, anfl 
sjike united practical uid scientiGc men in these researches. Wbile 
innumerable things have been discovered which amuse and gratify the 



dcmonstritea to be complete. 

In the pursuit of geological studies, one of the chief difBoulties arises 
ft'om the wide diseurdancB of modem theories : and variations so oon- 
sidorable, are certain indications of the imperfect state of our know- 
led^, and tbe fkltaej of our deductions. 

this system, now oiflod the Plutonian, regards, tbe earth's crust 
on wbicb we now live, as the debris of two former worlds, and our 
present cpntinenb as the elevations of the b«ttom of the sea by sub- 
terranean heat. If tbis theory be Ibuuded on Act, «Jiy do not our 
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rv<ik« present us with bed* of sbell-6£h iu f«milie» w now liviog at tb« 
bottom of Ibe leaF Why do tbe;, «n the contrary, «ierj wbere exhibit 
milliont or teitueoiu animdi, conlitei, zoophitea, lie'-, thrown in th« 
utmoit slate of coofusioo, aa the wreck at impetuous waten, whoM 
flux and reilux were long coDlinued on the earth? This theory hai been 
wholly founded on a mistake of the f reat heat nhieh fbiloved the delaga 
in most of the aood-fbrmed mountains for volcanic eOeots. In the 
Whin and Basaltic neighbourhoods, we Gad the coal and the graphite* 
actually charred ^ we find stones which bare on one side a iligbt ap- 
pearance of fusion, wliile the laminae of the crystals remain uudia- 
iurbed ; in other places we find aspbaHic and bituminous masses 
distilled by heat from the superincumbent vegetable strata. Humboldt, 
on contemplating the dazzling elevations of nature on the Pike or 
Teneriff, emancipated himself from this mistake. "When the Canary 
Islands," he says, " shall have been some day examined in all the parts 
which compose the system of those mountains, we shall find that wo 
bare been too precipitate in considering the whole group as raised by 
the action of subnuu-ioe fires." 

Another theory, denominated the Neptunian, and adopted by aU the 
classes of the Wernerian geologists, maintains, that the earth's surfrse 
wasfbi a considerable time covered by ao universal water from which bu 
proceeded all the transition or secondary orders of rocks; all metallic 
veins are said also to be rents filled up by the depositions of those waters; ' 
and that the alluvium in all places b«s proceeded from later depositions 
of water. — This system, as yet confessedly unsettled, has not emanci- 
pated itself from an error which obtained in the Hebrew schools, and 
is generally fbUowed by the fathers of tbe primitive church in their com- 
ments on the text of Moses, who is made tu say in the English version, 
that "all tbo fbunlains of tbe gteat deep were broken up ; and Ibe win- 
dowa of heaven were opened; and the rain was upon tbe earth forty 
days and forty nights." Gtn. vii. II, \% If such a sheet of water realty 
did increase open the earth for one hundred and fifty days, and was a 
hundred and twenty in retiring, one of our most industrious Wemerians 
is jiutified in asking, " What bas become of tbe immense volume of 
water that once covered and stood so Ugh upon tbe earth !" Syttem af 
MmeriUegf, voL iii, page 92. td. 1808. 

Certainly Moses never names any such volume of water ; and windows 
both here, and 3 Kingt, vii. 19, is a mere figure, of speech, not a trans-^ 
lation. The reading of the Septuagintwhiohis followed by theTulgate, 
is, " And the cataracts of heaven were opened." iinTlBl D'tSSRl HlMft 
XOt li xeKOf^xrou no oC^ayou f,y[ii)(S'ijffar. ■ £d. Cantab. 
Et eaUraotm ccli apert» sunt— £<{. V*lgal. Now, a cataract is 
defined by RoubmO, the learned author of the French Sgnmtimtt, 
t« b« — "a broken bUing stream." Thosi cataraots could then bo 
'no «ther than the recoil of the mighty y*s, washing those deep 
bays menUoned in (be introduction, pagt 39. Moses wrote cataracts, 
not windows'; the rain, tbe darkness, and tbe thunders seem to be 
named as the terrific concomitants of those reversions of the laws of 
nature. With these ideas, that attentive student of nature, the late 



it,Goot^lc 



. CBOLOOTOPTBE ATOM. 5 

■«r. A. S. Catcott, B. D. of BiUtal, h*s vernSed the potstge in Uo 
IMlb Fulm. 

"At thycoiBMtuid tbe aSH^Ud mtcra Had, 
Aiwi sougU tumultuem tbeir apjioiated bed ; 
O'pT hilli they roll'd, >nd fullow'd the descent ; 
Deep chtniieli tore, asd the iplit TtJIies rent." 
Mr. Merrick hu tke laate idea; tor those Twt volaaieg of water bail 
BO retreat but in the tremendoiu reSux of the tides. 

•■ He spake, and u'er eaoh monBtaln'* head, 
The deep its «at'r; mantle spread ; 
And firvt adown their bonding side. 
With refluent stream the currents glide." 
Manilius, as on the title-page, who, no doubt bad stndled geolegjr 
on the Alps, andnho dedicated bis poem on astronomirto Augustas, ' 
fullj embraced the idea of the deaolations ^ tbe earth bj the flux and 
reflux or tremendous tides. This deloge, acoording to Mose«, lasted 
two hundred and sevent; days, whioh period twice oeo^irises tbe high 
tides of tbe oqaiiiai. Tbe idea of two equinoctial courses of tides, 
seems to reliere geolog]' of very many diffleulties under which it has 
bitherto groaned. Becauie what are called' transitioii rocks by a 
certain class of writers on the Coutinent, and which some chrlBtian 
writers, captivated by tbe noTelties oT theories, bare too preclpitatetj 
tiopied< are no other than the rocks ftrrmed bj tbe powerfiil tides of the 
first equinox. These tides were quite adoqaate lo w«^ up new monn- 
t^n ridges, and lay on bills in the calmer places of tbe Bood-washed 
hills. Masses so large, depositions so beterogeneons, laust instantly 
proceed to tbe fiUleat exertions of their ciuwioal energies. The conee- 
quent heat would be verr coosiderable, but varied in proportion to tbe 
composition of the deposits. The si^te Suids ; I would say, theinscrU' 
td>le essences oT all miuends, would unite by affinities, tbe metallio 
veins would furm first, beiag of superior strangtb ; the orystslHiiiig 
power of the alkaliues wauld form the rocks ; ye* uturedly, and in tbe 
course of a few days, as is demonstrated by the speedy shoetiDg of crys- 
tals in every chemical process. And tbe daily tides, lajing on new 
matter, whicb would teeakioto strata, some of thirty or forty feet in 
tfaicknes*, and othns of two, three, or four fbet, would continue to ba 
seized by the mysterious, but predominant fluids, and contittue tbe 
sports and formations through tbe wbole kingdom of the new alluvial 
•artb, as bad been the case in the first creation. 

Dr. 3<Aa Ligbtfbot, in his conuaeBtary on the seventh of Oenesis, 
has corrected an error into wUA many writers fall by mistakingtbe He- 
brew ecclesiastical for tbe civil year : tbe furmor ccmiaesced on leaving 
Egypt, whereas tlto civil year began in tbe middle of our S^tember by 
the month of Turu Tbe Doctor has given us a regular calendar of tbe 
forty days of rain, the hundred and Bfty days' in which the waters in- 
creased, an d tbe hundredand tneuty in which they ebbedl Tbe Doctor 
further notice!! tbe timeorNoab'senteringmtatbeArkasHdeaigafttion of 
the divine niedam ; it vBa after the harvest was saved, and the fruits 
gathered, iihich just elbwed the patnarcb time to viutai^ the AA. 
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C eMOi.oa\ ow vbe avon. 

Tbe lomr deck o( tfats most exlrooFdiMr; balinmit, tlie Dr. give* aa 
coDtaiaing 450,000 square cubits, and the timbers he deacriliet «g Ux- 
nioating in the air tl oiu eubit, gliiDK the Ark the ligure of a roof, 
while the lower kol4s drew fiAeen ciibit« of wdter. Sme Inlrod. p. 23, 
33, 24. 

This aooDUDt ef tk dejuge by do hmbs retl* oa iiie single authority 
»f Hoae«: it is the tradition of the <Fhol« ancient worid. "Uaet tbou," 
■aid Eljpha2 to Job, "marked tbe wajvfaieb wicked men have trodden^ 
Who were cut down out of iime, wbii8« fouadation was overflown with 
■ flood, who eaid to God, depart from db; aad what la it that the 
Almighty can do ? Eusebiua, in bis Preparatioa of tbe GosprI, gives 
us a Ltit of autborilie* ont^sutyect; ammg tbcfic are Berosul, hialo- 
riao ef tbe Chaldeamj Abdeous, Plaf«, Africauu, kt. Tke Chikeae, 
' ,tbe HinduSt the Uesucans, taave all simUtr tradUioas of tbi( eataslropbe. 
The Mesicans, acoordiiig to tbe 8y*nisb bi»b>riMs, have a IradilioD, 
that four men uvcd tbemaelvea «o their bigh monotain* wbidi teems •« 
other than Noab, and bis three son*. &it ware it tnM, that any ui- 
.nab survited, eitber on tbe jnoHBtuns of Mexi^co, which are one fourth 
.bigber Uan tbe Alps, or on tbe ridge of Thibet, -wboMbigbetlsuHnit 
js given by Cal. JDrkpatrick as S6,40i fact high ; it could nat aSset the 
tmtb of tbe Maaaic Jlistor;, at tboae regioiu were tlw« ^nkmawn. 
TboM ti4gK ^ring the deluge oouU not bm covered wiib sb»w, as tbe 
lOtcvatiOB of tbe watora wodU alter the tempeniare of tbe atmosphere. 

PiWMimiDf, therefsre, that as the int strokes nf tbe delug« foHflwed 
like high ii4es.of the autamnd equtooi, the testaceous flsh.attMbed to 
roelu near tbe coasts, would he among the first ^vsitioos of the 
.Mu§e, wo may on tbis prwciple accdunt for tbepauoity of recent shelb 
as being more deeply entombed than others, flbills, Ijiag deeper and 
. mive remote in the bosom of tbe ocean, must be anottg tbe latter depo- 
litiona uf tbetides. As everj climate of tbe earth is distinguished t>y 
an ^sprDpriate variety -of aaimals and of planU, Bud as all tbe bigit 
'VDitntaias have their aucoesiioo of alimate* ooDtainiiig different ordecs 
of p^Hta, BO it wuuld seem h^ be (be case with the sea, whose dejiths 
.•re auppoufl to correspond to tbe elevation of tbe cantineuts. Cod- 
i&mMtbl]' to these ideas are the discoveries of geological Iravellers: 
. while tbej And on aH ooaita and oooUneatu, some whicb are eonmon to 
oUiar eouDtricB, tbey Sad alto inexhaustible varieties ef organic petri- 
. ftctiotls Bakuown to the stodenta of nature. 

The productions gathered in the diitriet washed by tbeatreams of tbe 
. Avon are inperfect oniaoB with these attestations. The genera beggars 
.ourtermg, and tbe species would require a catalogue. Among these, 
tbe AmmonilM,' myriads of' which are deposited in tbe sbaly lias on both 
tddes of the livar, uhsionsly Inhabitants of the deeper a?as, as being 
prMPidcd with cellular oavities for tbe ietention of air, are ucarly all 
. frai^uied with tbe Iob^ journey on a rugged cosst over which they have 
t*een impelled. Among a tkousand, I have seen but two which weie 
porfect, having tbe expanse at tke termination of the coil to give the 
animal liberty in its adherence to the rocks, Tbe shell in one instaneo 
nas thin, and Iranspaiont, and tbe expanse guarded by a double ttuok? 
nets of the shell in form of a caUar. 
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flCOLOGT OF THE AVOIf. 7 

When I conilder ihe nitiltiforloiu depmltlnns of orguiio rcimios ia 
tlie whole dMriot of tbe A*od, reaMlni of ■nimtil> once hostile to each 
other, but DOW peuMblj entombed in the nine siratt, how can one be 
prepared to receive Uw RMertloDB ot moderD Oeolog;, that, " the miner 
JtHdiSMtw world of organit rtmaim in tvery mm order a/itrata (o which 
it de$cmdii attd Hat eath-oriUr behngtd to nme/omer world before Iht 
«3J»l«nce of Iha Auman tpeeiet.'.' Ot counc, we are compelled bj factk 
lo regard Moh theories as the ebulKtiuna of tbe l^ncy, daring the jret 
juvenile state of tte icieoce. Iftbeso remaini are found in the loneat 
veMssei of coalfi«l(b; if Hnmboldt (bnnd them at tbe elevation of 
14,O0l>feet on the Andes, is there any . tbeai7 ' so satiEJkctory in' the 
present state of our limited knowled^, as the flux and reflnx of impe- . 
toous waters tor eight or nine months on tbe earth i If tbe currents Of 
iite Atiantio we su gentle as not to throw a ship more than one or two 
d^reei o«t of tier reckoning, how oould a mere elevation of a volume 
«f water, two sr three mihs above tbe level of onr valliea, product 
effects in all places so extraordlnarr? - 

The geologtcti r«latiatis of tbe Avon have fbr their base avast granitic 
lange whieta appean on the coast of BrittaDj, and the Norman iaies, 
Tiaes'OB the broad extMil thxD Darhnonr In Devon to tbe isles of Bcilly. 
re-appean in Anglesey, and tbe sharply deOned summits of Malvern 
HHIt, extending lo Cumberland, and the high lummltt of the Scottid bills 
•■d isles. A braneh fh»n tb« above range crops out at Mount Sorrel 
«f a dull red, not unlike what I have aern in Jenej. Kellas or shale, 
olajs and other prb&itfve formations, destitute of all organic remains, 
•re kDiniii to aocompuiir these ranges. The lato Rev. Mr. Catcott, an 
«xart riMervernTiii^nre, bu delivered an opinion, that we are at no 
great diitaoo» from ttie primitive rooks, ^aeep. 70.) The roof-shaped 
,piMlti«n of the CMd-itrata, u well here as in' Staffordshire, is a snre 
indicatloki -of the correctnes* of this idea. And unless we admit this 
coiijmtiire, baw cak ire aomunt for the formation of many of tbe 
bolAer hllh with raand snmmils, at at Waroiaster, Brent, Marksbvr;, 
and on BatilbuTy Plain > There must have been a bale to resist tbe 
currents, and proteet the depositions. Unlesj we idnit tbls conjeotnre, 
bow can we acoount fbr tbe huge rocks of beadtiliil tAit« sandsteve of 
gtpn^enge, and some a4iaeent [Aaces 7 We have no sucb sandstane in 
Bngland as the four vtuietiea foifM there. Thelate venerable De Luc 
bat Mivered an opinion, that an" such roclVba^ fsllen CeOm mora 
elevated situations. Thus the deloge, w4iile4 defohted the mountain- 
ridgea, leemsfo havQ-enlarfed tbe plains, and increased tbe rich pastu- 
rage of tbe ArtnM'sarflMe. In the geological relations of tbe' Avon irith 
regard to tbe Ao^washed bMs 'and vaUles, one cirettnntance isverr 
apparent, thatthem^jesticstreuA of the Sere rtf.tioringthe overwhelming 
nux and reftnx of the sea, has so lar presMved an lnHnence,.Uiat tbe 
same fonnatiMts bare been- efl^ctMted on tbe right and left bank of tbe 
river. The marmor, ofttn oaMed uoantain Hmestnne, Ae ahaly-Ifak, 
tbe eonlflelds, and the red sandstone on ttotb tbe shores bare a striking 
coincidence tA obaractiir. Bat tin balance in regard of the UnckneM 
of the coa), and tbe riutinea* of tbe iron ores, is bigMy in fSivnnr of 
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or THB AVOK. 

Id tracing the general geolt^cal relations of the flood-formed Mth 
and plains, tliewant ofknowledgeiiadifficultjwitfa nbicb all researcbei 
are circumscribed. Tbe well-sinkers no wbere penetrate beyond the 
beds of beacb-woTn gravel, in wbicb tbejr are sure to find abundant 
supplies of water. This gravel occurs in tbe alluvium of tbe Avan be- 
tween lligb-streal and RedcUfT-bill In Bristol, at tbe depth of fort; feet, 
covered with a vein of indurated clay, through which tbe water of tha 
cream-coloured superincumbent quicksand cannot penetrate. It ocean 
under the marble uf this district, as under the chalk of Uan^sbire, and 
tbe alluvium of Cheshire, (ue pagt 44, 69,} The millgrit racks, witk 
■atermptioBs, extendfrom the Severn to the sonth of Frome, and cor- 
respondent formations of it occur in Wales, Above this is seen, at tbe 
termination of tbe hauling path on tbe Le^jh side of the Avon, the soft 
red sandstone, making horizontal shoots tbroagb Bristol, and tte vira- 
nitj, which may be regarded as a formation in tbe red ground of tha 
country, and as having many distinctive characters from the old red 
saodstoDc of Blapleton. Then follow the marmorous ranges, which forni 
tbe hills oftliis neighbom-boud, and have the closest affinity to the 
pevoDsLire marbles, as appears from twenty specimens which Mr. Hay 
bad cut and polished. The old red sandstone uest appears above Um 
coal, east of Bristol, ha^'i^g a similarity of colour and formation to that 
of Devonshire, Stafi'ordsliire, and the north. The microscope does not 
present any difltirence between specimens collected at Liverpool and 
Stapleton. Proceedingeastward, the rising grounds andhillsprcsent ns 
with tbe sboly lias j aod as we approach to Bath immediately tbis basis 
succeeded by the oAlite, which seems to deteriorate to the east, and lose 
itself under tbe bolder risings of the cbalk formations of Calne, WetU 
bujrj, and Lavington. Tb«se italitcs take a wide but narrow spread, 
rising at Portland, and e>.loDdiBg through tbe Oloucestenhira hills, 
and th« rising grounds of O.ifardshire, terminate at Thorp Arch, and 
in llie vale beyond Pickering in Yorkshire. The chalk Ibrntations bave a 
■pread correspondeul to those of the marble and movntaio limestone 
ranges. They reach from tbis district to the Yorksbiro wol^, on oa« 
side, and tbe viciuitj of Paris, on the other, ro-appearing in the island 
of Gotland beyond Copenhagen. Tbe strata of tbe enUern countiet 
cover the chalk, and consequently were among the later deposition* of 
the deluge. What strata, what metallic veins, and- mineral treasures 
those counties may contain, cannot be known till pits are sunk to 
greater depths than any of the present wells. 

Tbe local relations of tbe Avon have been visited in tbe south by 
Leonard Horner, Esq. "The four hills," he says, "Quantock, Orab- 
bist, Croydon, Brendon, (and others in the west of Somerset) consist 
chiefly of grey wacki : but QuanLock. is traversed with n vein of lime- 
stone. ^The grey wacke is called bj the workmen dunstone and shillai 
In the nortb-weetern district of Somerset, large pmpartions of tbs 
rocks have a sandstone structure, whose component parts are very flne. 
Quartz in some of those rooks so far prevails as entirdj to eKclude tbe 
other ingredients. The prevailing. colours we a reddish brown, and a 
greenish grey; butwithnanyiutemiMliateiiiixtarei of colour. No tract 
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F THE AVON. 9 

of organic remaiDS was round in aoy of the Tuieties of sandstODB ( but 
beds of liDieatone occur Tull of madreporea. Veins of quartz, which ars 
often of ineat magnitude, are of constant occurrence, being aometimeg 
accompanied witb calcareouB Epsr and ferriferous carbonate of lime. 
Veins of sulphate of barjtes are not unconunon. Thin iajcrs, composed 
of quartz and clilorite, are oHen Interposed. Copper, in b. state of sul- 
phuret, and of malacliite, and veins of hematite, are frequent. Neati 
also of copper ore of considerable magnitude have occurred in subordi- 
nate limestone." Geol. Tram. vol. iii, p. 340 — 3A4. The reader would 
be gratified bj seeing the paper at large. 

The first great strokes of the deluge vould desolate the primitive hillH, 
' excavate new vallies, and even remove the shores of our jtrescnt seas. 
And the rolling of an ocean which washed the Alps would equally wash 
the bottom of the sea. But where the primitive ridges and hills formed 
resistance, depositions would be made equal tuthe erolionsof the waters. 
Hence tbere is not the least need of the theory, that our present couti' 
nents rose ftbm the bottom of tlie sea, because the bottoms of the sea 
being' eroted, were deposited on the hills. 

The coalBelds of this and other districts, must, it would seem, 
have been among the earlier deposilions of tbe waters, for the flotillas of 
limbe'r, with marine and terrestrial vegetables, being locked fast b; the 
roots and branches, would be left behind on the declivities descending 
from the hills tu the deepest valtiesi Ibf as Mr. Williams Justly observes, 
the beds of coal^never go through the hills, but are always inclined. 
Vegetable depositions, locked so fast, and always incliued, would be 
entombed by the turbid matter of the next tide, before the sea could he 
■ufficlently advanced tu raise the flotilla of the preceding tide. It is 
the nqKrabnndance of fern and other vegetables, often mixed witli 
marine productions, which prompts the idea of the deeper coalfields 
being among the earlier depositions of the deluge. When I have had 
befiire my eyea the lithophytes or vegetable impressions found in tba 
harder Dunslone of our pits, with the muscles found Just above tlia 
coal at Middletoo near Leeds, I have softly said, "These little crea- 
tures are now become so strong as to dash in pieces certain tbeorius 
of modern gaolog; at a single stroke." 

Taking it then as a principle the most assured, that the primitive 
roeks are at no great distance from the deeper strata to which our 
miners have penetrated, as is indicated by the coal which in some places 
diminishes its dip, and by the configuration of Our mountain-ridges and 
conic-hills, we may commence our local inquiries with the coalfields, 
and rise as a building from its foundation. 

The coalfields watered by the Avon, extendfrnm the vicinity of Briitot, 
to the south and aunlh-east for the space of thirty miles. The beds ara 
few and thin compared to those of Wales, Warwickshire, StalTordshire, 
Iforkshire, and Newcastle j yet they are not thinner than those of the 
•Aunty of Durham, where twenty-five ■ have be«n cuunted dipping, 
eastward from Crossfel to the sea. Here the pits never penetrate 
Urough more than three or lour veins. But though the miner cannot 
realiie a prinaely fortune, as in other districts, no country can be 
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more interedtiof; to the student wWi regarii to organic remtiiiii, end 
to the variety and atnictuTC of its rocks and ores. 

The general dip of the coal is unifomly determined by the directions 
oT the latent ridges, and the particalar and local dip of »Xt such strata 
is dependent on tlie directions taken bj the branches of such hills: so 
that no snitjeet in Geology ean be more TBriable than the dip of lite 
airftta. All this is exemplified In the ridj^ and vallics of the Avon- 
A ridge runs from Bristol towards the Gloucestershire hills, which 
detennines the dip of the lower strata of coal at St^leton, and the 
lower strata at Kingswood, like the roof of a bonse. The Cockpit 
co^ dips filly or sisty degrees lonards the north-west, and determines 
the dip of the superincumlteat strata. The old red sandstone there 
has a dip of Sfty-Qve degrees, while the same rock across the brook 
at Prcnchay, as also at Stapletun, dips only five or ten degrees 
towards the east. 

Being very mach dependant on practical men for what I am going , 
to write, whose tcrais at first I fouad it difllcnit to nnderstaod, thoui^ 
I saw many of the rocks and shales wfaich they disUnguished by local 
names, t cannot, of course, he responsible fiir the correctness of 
every expression. 

The Cockpit is sunk through two fnthonis of red gronnd. Then 
it obliquely penetrates the red sandstone for fdrty bthoms, ciunprlsed 
in various beds. The real tbiekness of this rock does not exceed 
twenty fathoms, but dipping at the great angle of.flfly-Bve degrees, 
the sinkers have to work their way through the forty fkthonn. A clam 
of son argillaceons sbale is next penetrated far three fathoms, under 
which the cock-bed of coal occurs, which is three feet thick. One 
or two feet under this bed of coal are veins of iron ore, Ibrtned in 
argillaceous shale. Under the Iron vein is a dun or sbale for slKteen 
Iktboms. Borne of this dun is of a beaittifiil ligbt bine, which, after 
considerable resistance, yields to the solvent action uf the air, falling 
into qusdrangnlar fragments. Two or three bthoms of hard greys 
(French grjs) then accur: ttten a sbaly sandstone used for (tagging the 
poorer streets, as it abounds at the distance of every two or three inches 
with silecious nodules, about the size of one's Httte finger end, and 
which leave indebtations on the opposite side of tbe flags. I bare seen 
similar Ibtmations tn tbe flag-stone of Ballaod Edge, in Yorkshire, 
which is there denominated the pockey-Ull or bed. Under Ibese greys 
lies a red dun, or rather abale, fiir fourteen (Uhcons, which Is so soft a* 
to require tbe support of timbers to keep it from falling in. Bftew tMs 
a graphite occurs, which they use for writing om a slate, with atb«r 
dnnstone shales, till the sinker arrives at the main vein of coal, which 
is three feet and a halftliick. The vein is there at the depth of a hnn- 
dred fathoms, superincumbent on a hard dun; hut dipping' In so bold 
a manner, it must rise to the red ground or turf at no gVeat distanoe. 
The miners follow it to a far greater depth (ban where it is penetrated 
by the pit. In this manner, the delnge has Yery kindly left a treasnrw 
of many other veins of coal on the Dowoend side, •• a provlrion of 
comlbrt for posterity. 
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Passing orer Uie Mbterrancan ridge ta (Jis Kingawoail s 
bedsoTeaaliweQiidthomKlldtppiDgtbeopiioaiU way atlbeaogla of flirty 
iso degraei or lets in Botne places, lo the uHtb, lontb eaet, giriBg 
tbe clearest imliDBtion offt latent ridge wLiehditidBa the tsIIIm. Bi4ge» 
•Tthis kiod are ot comnou occymnce in tbe ooaUields. Tim Bur«l«B 
ridge cKtraiding to Mowcap, dlvidw ttw dip of the Kidgrove and tb« 
Newton coal. At BilttOD atsii a ridge ocoon wbicb determiDetlbe dip 
of Ihe eoal toward the BortA and toward th6 rautii. One oX the beat 
veins now worked Ilea on the deoliritj near Uie <dd scfaool founded bj 
Mr. Weaky, and ii foar feet thick. Tba preseat pits descend about 
■iity fotbons j but, of course, tbe fbnner pits descending to Uie aavM 
rein were not so deep. Above this bedare veins, andreaifiiiBed nodules, 
of ironwea, baving siBaUeTTeiiMabo*e,as t|ie WieUeldoresdesodJMd 
page 31. A thin vein gf brWknt glanoe abale ocean about a IiMit abwve 
the coal, which burns to wbUe aibe<. 

' On crossing tbe Aron to tbe Nawton pit* near tbe Globe-lBn, 
three mitm weat of Bath, we find a rerersion of tbe dip in cM^nit; 
to tbe ridge extending from Maikihnry to eoovb Dowo. Tbe pit 
nearest the i^verdetcends totbe'deptbofei^y'.lhir MboHB, penetrates 
s black vein uf coal at tbe deptk of My-^Mir fatboms, whiob is uniy four- 
teen inches thick. Siiftthoau below tbey find tbe coke Tein ;iuid pene- 
tr«Ung twenty (bur fathoiss Bore tbrougli a sb^ aad tban a alrong rock 
of greji, the; And tbe main bed of eoalimmediBtdy under tbe grey or 
red sandstone rook. Veins of inm ore oecnrja tbe strata, as appears 
from detacbed nodules seen on tbe pit-bill ; but Uieir geoh^ictJ situatiow 
bave not been noticed. . 

Tbe pits on the Clotton ridge var? te deptk according to tbe olc 
vation or depression of the biHs. The red gronnd in aoiae places 
is there thirty &thonis deep, and in others but ten. The superior for- 
matioDs in this ground are the sbaly white lias i and balov tkat occurs a 
reddish sandstone, of which tbe cbnrch and the bouMS'tre built The 
underlyc of the sandstone is the millgrit. A cleave* or shale, oftenslripcd 
with the yellow oxideft of iron, and larg^y so withblke^or red, jMows 
the Millgrit. "niis, as all other sulphunxH sbale, qbiokly deoooipaaeaea 
exposure to the air. But some parts <^ this sbale are so hard that tbe 
men form them into hones for raeors, uid other tUa parts are so iulu- 
'rated as to approach tbe cbaraeters of ardeeiaarTeotslate: in tbese are 
usually fonod beautiful impressiops of feni. It was in tbe like shale at 
Coleford, that Dr. Woodward found imppeaaioni ot tbe fenale fern, 
ciaquefoil, clovei^ass,'aDd strawberries. 8^ Saj/'t Thrm Diicoitrfa, 
page 135. Fish likewise occur in these harder sbdes, very much oblate d 
with pressure, and whose scales bave a protubwanoe regularly disposed 
in the proportion of four to an inch, and each pmtaberaaee has a slight 
cavity. Mr. Catcott mentions the vegetable imppessions as occurring 
in some pits in an indurated day, six foet above tbocoel; but does apt 
name tbe place. Under tbe above ab^ is a bed of «oal not exoeedisg 
four inches thick. Then immediately follow tbe various beds of greys, 
or sandstones, the best of which is sent t« flag the waNung paths of 
firislol and Bath. In tbe fissures of lbe»e rocks the streaats of water 
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collect, and often so copious as to drown out tho miner; for immediately 
under the greys i< a vein of lim, or ^aj, so indurated that the waters 
cannot penetrate it. Ten fathoms helow,ihe lism consist of cliff; imme- 
diately underirhlcb, at the great depth of one hundred and eighty-four 
fethoms, is the main bed of opal, not exceeding thirty inches in thick- 
ness. Four bthoms lower, after cutting through two beds of cliff and 
greys, ii the third vein of coal; and twenty-four fathoms lower, uf cliff 
■ad greys, is the fourth rein, having the greys for its roof. Tbe dip is 
twenty-five degrees toward tbe south by cast. 

To the south-east of Glutton lies the range of coalfields, extending 
Ifom Radstock to Clan Down. In the middle of this is tbe Welton pit, 
n«ar Midsummer Norton. The pit descends tlirou^ the red ground 
containing shalj limestone, in which petrifactions abound, and through 
the like order of millgrit, shale, and sandstone to the depth of two' 
hundred fathoms, where the main bed of coal occurs, which has a dimt- 
nulion of dip to eighteen degrees. I take this diminution, wbich i« 
somewhat greater at Nailsea, to indicate an approach to tbo lowest part 
of the Tallies eroted by the diluvian tides. 

Tbe SiittoD coalfields extend from two to four miles west of CluttoD. 
The pit of the old colliery descends througl^ sixteen fktboms of red 
ground, which contains a thin rock of red sandstone. The slialy lime- 
stone is adjacent, but here the situation outs it off. The hard millgrit 
is then penetrated for three or four bthoms. Tbe cleaves or shale for 
one fttbom. The greys, which are here a oontiDuation ofhard shelling 
tandslones, divided by thin beds of clay, extend for ten fathoms. Tbe 
clifforhardshalenextoceupiesaposition for forty fathoms. In the harder 
parts many Tegelable impressions occur. Under the above cliff lies a 
bed of glance or shining shale coal, which is only fourteen inches thick. 
Cliff occurs again tbr three fathoms, and is the immediate overlye of the 
main vein of coal, wbich like tbat of Glutton is only thirty inches thick. 
Below thia vein, cliBs or graphites occupy a position uf twelve fatboms, 
and aretbe superincumbent strata ofthe third vein ofcool, which is sixteen 
inchestbick, andreposes on a pan vein of indurated clay, wbich is five 
inches thick. I could not procure any of this pan vein ■_ but the dark- 
nest of its colour excited an Idea, that as tbe stone coal, extending 
with interruptions from Tong to Wakelicld in Yorkshire, lies immedi- 
ately under a thick vein of that district, and receives much of its strength, 
no doubt, from the turpentine distilled from the superior coal, thero 
might here have been the like formation, had the bed beeo as thick as 
the beds where tbe like cannela coal is formed. Instead of stone coal, 
we have hero a mere dmh or slate in the coalpit glance. Below this pan 
vein, cliff and grey rocks in thin beds occur for eight I'atbums. Then is 
found the fourth bed of smith's cual, so called because it is fit for the 
Ibrge. ' It WM probably a deposition of marine vegetables. There is 
indeed a vein of coal ten fathoms below the smith's vein, and at tbe 
distance of ninety-six fatboms from the siufaee, but it is not worked. 
Tbe dip of the main coal here, as at Glutton, is from twentji-five to 
thirty fathoms, taking a direction of south b} east. Lilhophytei are 
(bund here, but only in the harder shale, the sulphuric acid having de- 
composed Ibem in all the sollor cleaves and duns. 
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The pita west at PensAtrd are dug no lower tlian twenty ratboms, 
yihere are two thin vein* of coal from G>urteen to sixteen inclies thick, 
divided from each other b} a stratum or thrM rulhoms. Immediately 
under the lower cost, are nodules ot lead, weighing rrom one lo eight 
p«iiind». 

The Bedminster, orratbertbe up[ier Asbton pit, descends to the deptb 
rf one hundred and twentj-Bcven fathoma, Tbe jiits nearer tba brooks 
■re not so deep. The first vein of coal is about three foet and a hnif 
thick. The lower rein is four feel, dipping towards the south by 
east, at tiie bold angle of fbrly-Gre degjees. In the upp«r pit, tho beds 
arehairaibot tbinner, Btid tbe coal is less niasshw. Two or three smiiller 
and in termed iatn veins are penetrated, of ten or twetve inches in thick- 
Dcss. Tbe strata here, as in other pits, commences with tbe red gronud, 
then shale, greys, kc. AbofC the lower coal are nodules of iron ore, 
many of which are renirormed, and eitremcly beautiful. Both the larger 
veins of coal are subdivided by two Ihin pyritous rorniBtions, as is ollen 
Ihe ease in the cuatlields, which the miners call a lism. Some of the 
more beautiful pyrites are cubes, whose edges and angles trun- 
Gated. Boniptimes glance shale is found, foliated, with arborizalioDS of 
pyrites, which penetrate through all the laminX. 

Mr. White's pit, at NbiIscb, has a stratum of bluisb and variegated 
clay under tbe grass. Then thick beds of greys succeed for forty Ihthoms, 
divided by thin layers of soft shale and marlc. A vein of dark shale next 
occurs, in tbe midst of which is a vein of coa) eight or ten inches thick. 
This is succeeded by another order of greys for eight or ten fiithoms. 
A stratum of bluish shale succeeds, for two or three fathoms, which Is 
divided bytbin veins ofBne clay. This shale is couched immediately on 
the main vein of coal, mostly three feet and a balf thick, and never 
exceeds four. If is divided into three by a Msm or weak shining glance, 
of great levity. The dip of the main coal diminishes here from tbe forty- 
five degrees at Asblon to about eighteen or twenty degrees. In these 
pits is a third vein of coal twenty inches and sometimes more in thick- 
ness, which is separated from the superior coal by a shaly marl of about 
three fathoms, in which nodules of iron ore have elicited tbcir stratum, 
Tbe vein is six or eiifbt inches thick, wifb smaller veins above, as is tho 
general law of ferruginous formations. Tbe coal of Nailsea is said by 
the workmen at the Glass-house to be more sulphurous Ihan tbe New- 
castle, a circumstance which seems conlirmed by its greater aptitude to 
decompose. 

BespEcting these, and other coallields in general, there is one circom- 
(tance which shoulij not be overlooked . All strata of rocksvary, and 
sometimes become very thick. This is never the case with the coalfields. 
Where can wo find an instance lo which they vary much! Thiacircum- 
itance alone may be regarded as a presumptive proof of their having 
been the depositions of tides which left them liehind in a very evqn and 
pure state. To which we may add, thai there Is no rock whatever on 
which the coat does not repose from tbe granite of the Voited States, to 
all tbe saudstones, shales, and limestones of this country ; while, on the 
olfaor band, bo proof has been adduced, that any order ]of primitive 
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rncki wu ejer di»C0Tcr«d to overlie tbe coal. Cletrer demonstration we 
cuioot have, tbat coal was a Botilla of tbe sea, which tbe pUjful elemeDt 
has arbitrarily reposed on this difersit; ofbasei- Again, tbe luperabun- 
■nce of litbopbytes (tbe harder shale* coDtainiog ferns and otlier bardj 
*eg«table»l;ingBoneu-thecoal>Iabouldtbiab, must satisfy an; unbiassed 
mind, tbat all coallieldsBre marine depositions of tbe Tcgetable kingdom. 
"Wood and pit coal wholly resemble each other in the products they 
yield by dii.tillatioi).'' Bithop Walim'i Chrm. Et$ag$,'voi. iv. p. 353 . 

Tbe Millgrit rock occupies, as is demonstrated by tbe Glutton and 
other pi[s, a position between the greyaaod the red sandstone. Ittbere- 
lore falls the next under coDsideration. It has happened tbat this for- 
mation, certainly one of the moat extraordinary in nature, has been 
almost entii'ely overlooked. The name is derived from millstones made 
by a strong cementation of pebbles with lime, but is vulgarly called 
plum-pudding stone, and many of its varieties are denominated amygda- 
loid. Its oeeurreuces are noticed on the right bank of the Severn, as 
estendipgto different places in Wales; and one of its most beautiful 
varieties is quarried nbont a mile from Bridgewater, and in quarries to 
tbe east of that place. On both the shore* of the Avon from Portisliead 
to Pill, and west of Blaise-Castle, it is turned up by the plow, or qnar- 
Tied to repair tbe roads. At the Pill landing-place. Us stratum is level 
viitb the tide, and the whole town is built upon tbe rock. At Brandon- 
hill, near Clillan church, it has an elevation of eight or ten fathoms 
above tbe Avon, and appears with strong ferruginous oharacters. The 
welt-sinkers in Somerset-slreet penetiato it on a level with tbe houses in 
Stokes' croft, which is nearly the same height as Brandon-bill. Passing 
loutb, across tbe Mendip ridge, we find it assume a more rock-like cha- 
racter, so as to be employed in fbrming stiles in the Gelds, in flagging the 
fronts of houses, and sometimes polisbed for chimney pieces. Here it 
atill preserves its level position, bassctting out all the way to Wells. On 
recrossing tbe Hendip, we find it again at Coleford i and at Hidsummer 
Norton, tbe stream of water runs over it. la tbe a<|joining Geld it is 
. quarried to repair tbe roads, where it presents an appearance to the eyo 
like a pye of large potatoes just opened, and mixed nith red earth. In 
the pit at the top of tbe hill, Mr. Uollwej informed me, it occurs at the 
depth of twenty fiUboms, still preserving nearly a water level to Clutton, 
where it occupies tbe lowest stratum of tbe deep red ground. But on 
crossing tbe hill to Newton, it shoots about twenty Athoms under the 
Avon, from which inclination towards the east, it ii presumed to spread 
under tbe city of Bath at a yet greater depth. 

Though this rock is known in England and Wales to extend above 
fifly mites, it does not Appear in any place tg have a, thickness of DMre 
than tbirty feet, and often not to exceed ten or twelve. Its varieties are 
beyond calculation. Some specimens, as seen in walls, are careous, and 
of a' purple colour. Otbers bave a curdled appearance, alwunding with 
while calces of lime, which do nut take so floe a palish a* 'tbe Mass in 
which they are formed. Heat, as well as acids, has powerfully acted in 
the fcmaatlon of this rock, and in (o great a degree as lo give a sort of 
•cmi-fiuion to the more fenugioous parts of the multilbrmed mass, i^ome 
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o( the ilabi after being sawn, giM appearanee'ts though white drops ot 
lime had been let hHupon tbe plane. In other places, the whole rock 
1* protuberant, and lacks the cementing power. Thefraotures of these 
nodules exhibit. the atroDgest characters of chrjatalllzation, and very 
much diversified. Though, the varieties of the millgrit exceed discrip- 
tioa, yet it uflen has a, strong aSiaity to tbe Tormations of many parts of 
. the St. Vincent rock. It difl'ers widely however from the rock described 
by Professor Jameson under Ihe appellation of amygdaloid, as having 
"usually a base of wacki, or line granular disintegrated and clayey 
greenstooe, and the vescicles are filled up with calcspftr, lithomfti^, 
greencartb, calcedony, agate, quartz, amethyst, and beav; spar." Min. 
voLiii, p. 194. ed. 1808. 

The vast and extensive marmorous ranges of this district which seem 
to loose themselves nadcr the Gloucestershire hills, and extending sooth- 
ward towards Clevedon, and eastward through the whole Mendip ranges, 
fall next under consideration, as being superincumbent on tbe millgrit. 
These are often called ranges of mountain iimcstooej though I dispute 
not tbe term, it maj be remarked, that these ranges differ widely, both 
in tbe structure and in the crystals, from the mountain limestone of the 
Lancashire and Yorkshire hills. With the exception of a suptirior hard- 
aess, they identify themselves with tbe Devonshire marbles in a striking 
resemblance, as appears from twenty polished specimens shewn me by 
Mr. Hay. 

The sections of these ranges no where discovered Ihemsel res in bolder 
characters than at the Black rock, the Cleaves, and St. Vincent's, so 
called from a chapel which once stood on its summit, dedicated to 
that saint. The strata here succeed one another in more than a hun- 
dred couches, dipping at an angle of thirty, and sometimes fbrty 
degrees ; but at Ilenbury, tbe dip is almost vertical, while on the 
Mendip range if often becomes less than twenty degrees. In the roek 
apposite the mouth of the Avon, the dip is toward the west. 

When the stratum of the millgrit was laid on by tbe deluge, the 
whole of this district must havb been a plain, slightly inclined to tbe 
east, except some of the coalfields, where deep channels have caused 
this rock to disappear. The black rock, as all its most western ranges, 
must then have been laid on as the left hank of tbe over-topping tides 
which once played in the Severn. The rock derives its name from it* 
dark colour, and basaltic characters. It alternates to lighter shades, 
as the sulphurous qualities diminished, which are sensibly perceived 
after the strokes of the hammer. The rock becomes solter as it assumes 
B marmorous character. Its shades of colour proceed from various 
proportions of vegetable, animal, and mineral depositions. Specimens 
uf the rock, when compared with those of the Coley-hill, can scarely 
be distinguished from each other by the microscope. Both those rocWa 
abound with small cavities, now filled up With transparent crystals, 
but which have a dark appearance from the colour uf the rook, which 
is seen through them. Thej differ, however, in three points: tbe 
Black rock of Coley is dyke-shaped, has no organic remains, and (be 
two rents are filled with (bur-sided crystals, terminating with faUT 
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ohtu*e planes set on laterul edges. The same defiaitions wifl apply 
to the Yorkshire Djke, near Stukesle;, which extends about llftjnHe*. 
The fractnre of the Bristol rock is rough uid conchtrfdal, IVagaMBta 
angular, diaphanous at the edges; colour smoke blaok, alternatiag 
to an ash and yellon colour. It is hard, bcavy, and ■ononnis in * 
high degree. A supeiior degree of rougboess, and the vast of eolam- 
naral ranges, seem the only circumstances which distinguish it from 
tbe black roek o€ Bowley Regis. These charaGteristiei give tbe black 
rock of Clifton fair claims to be classed antoug tbe weaker rarieties of 
busaltio formations. All the djikes seem to have been rents lai^If 
filled up with vegetable depositions of tbe sea, vhich have heated b> 

These considerations suggest to me a mode of reronciling geologists 
as to the igneous origin of all such rocks. Sir George Mackenzie, 
on examining tbe lavas of Iceland, found among them Irequent forma- 
tions of basaltic columns. Similar remarks arc made by Italian writeri 
concerning the laiasof Mount Etna. The fad, however, is otherwise 
with regard to the whin, tbe dyke-rocks, and basaltic funnations of 
these Islands: thej never were in a state of more than great heat, or 
■emifusion. At Coley-hill, and Titterstone Glee, the-heat has been 
lo great, as to charr tbe coal on each side, and to destroy all traces of 
organic remains, lee page 100. The expansion aud-exsiccatioD insepa- 
rable from so considerable a degree of beat, and especially in tbe centre, 
where the beat was greatest, would cause rents, as at Coley-hill, or 
columns, as at Kowlej Regis, and other places, which are sharply 
ilefloed with three, (bur, or seven, in some of tbe pillars; but all sucb 
'columnaral ranges have usually a cap rock, which being cooler, is 
unbroken with the etcessiTe heat. Anoiber circumstance attendant 
on these columns is too singular to be overlooked, Tbe escape of beat 
would contract the tengtb, as well as tbe breadth of the columns. This 
has fractured each column into various masses, not exceeding ten or 
twenty inekes in length ; and what demonstrates the state of semifusioD 
of tbe rock, is, that the top of each fragment has a cavity, into which 
the lower part of the superior fragment is adapted as a bone to its 
aocket. Tfais subsidence iu tbe centre bos been occasioned by the 
columns' coolingat the angles sooner than at the centre. At the Clifton 
black rock, there never was a snOicient degree of heat, either to break 
the rock into columnaral ranges, or to destroy the organic remains ; 
, yet many of the shells are much oblated and disfigured by pressure and 
heat. The perpendicular fissures, however, are considerably enlarged, 
and tbe rock itselfabouuds with cavities and caverns. 

Tfaeaacount of Dr. Edward Clarke, one of our most judicious travel- 
lers, is In perfect unison with these ideas. " On the north side of the 
harbour of locada, in the black sea, is a series of basaltic columas, 
wbicb dip at the angle of tbirty-five degrees toward the sea. The, 
■ubstrataareoflumachella, of oehreous indurated clay, or of sandstone, 
and uotbiHf that indicates the action of shbterraneous fire. Therefore, 
M the basaltic rucks preserve the same dipping inclination as the other 
strata, il seema manifest that they were deposited after the same man- 
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ner. Tbe internal structure of tbe pillui is generally heiigoDBl ; but 
it is rarely perfect. The Bubstance of which these pillars is compused, 
consists of a decomposed cramUiDg porphyry. The vertical Bssutos 
were filled up with veins of irhitish marble, three or four inches thick. 
From all these facts, it seems evident that the basaltic pillars of locada 
have been tba result- of aqueous depositions, and that their prismatic 
configuration, like that of slarcb, or the natural columns of trap, seen 
at Halleherg in Sweden, and in many other parts of Europe, is entirely 
owing to the crystallization ^hich is seen in tbe minutest and must 
laajettic forms." Trav. vol ii. page 416. 

The mineral productions which abound at the black rock, as, in tbe 
whole mountain range, are nunemus and diversified beyond tbe [power 
of description. Iron ores occur massive, nodulous, or often full of 
cavities. The Assures abound with ferruginous pigments of various 
xbaJes, trom the dark red to highly oxygenated ochres of the tightest 
yellow. These would yield abundance of Iron, if submitted to the 
AiTDace. But iron is largely diffused through several parts of tbe rock. 
A workman on the sdulh side of St. Vincent's shewed me a bed four feet . 
thick, which on one side for ten or twelve inches was so indurated as 
to lie impenetrable by tbeir tools : the; were obliged, tberefuro, to 
drill and split it with powder on the softer side. 

Lead ore is found nearly in alt parts of this mouutaib range Iq k 
greater or less degree ; and often combined with ores of calamine. 
Nodules at Sonthmead, uearWestbnry, have been found of considerable 
magoitudc.- The matHx in which they form is yellow, alternating tram 
k loam to a crystallized character. Calamine, the only ore which can 
change copper to a yellow colour, has a wide spread. It is apparently 
one of the most social minerals in nature, a stratum of iron being 
formed over it in Derbysbirei and veins of lead ore commonly formed in 
the centre of the ore. Some specimeus have the appearance of frac- 
tured shells thrown one upon another. The edges of a few of these, 
have a red jasper-like appearance. Others are boitroyoidal on one side, 
while the other resembles tbe cavities of a boue. These ores, which 
are atmndantly (bund at Shipham, have a redder appearance than those 
of Flintshire. Manganese occurs at Leigh and Hendip, in thin veins. 
Its ore is compact, hard, and hoafyi It gives alone a beautiful light 
bMwn to earthen-ware, and rumu other enamel colours bjcomhinatioQ; 
as the purple-blue, and tbe mulberry, leepagfii. 

The small cavities in tbe Marmorous range abound witb rock crys- 
tals, Which are six-sided prisms, acumiated by six planes, set on late- 
ral edges, and very brilliant, adhering to the red malriK of the rock. 
The larger cavities, as one opened lately at King's -Weston, arc oven- 
ahaped, and ^onnd with rare and beautiful stalactites, cubes of purple 
fluor, ascioular crystals of sulphate of strontian. Others coatain iron 
ores, bearing marks of fibrose vegetation, which has some resemblance 
to tbe lickens adhering to trees. The fissures of the rock are in many 
places completely filled up witb white spar, and dog't^Kthed spar, 
•emi-transparent, but often mucb stained with oxides of iron. These 
are broken amall, tmd employed in the stueoo work of geutleuMit't 
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bouses, wbich gives tbem a brUIiuit, tad incomparablj betntiful 
appearance. 

Tbe sectioDS or tbo marmorous ranges are seen also in most, i^eitio 
conRguratioDS at the Clifta of Cheddar. Tbe name ii Gothir, equiva- 
lent to divided rocki. Tbe Hebrew root, hadar, be boooured, as tbe 
Greek affUTSCi and the JLatia arma, is a primitive word whicb runs 
through all languages, and gives birtb to ionumerable derivatives ; as 
Harold, captain general ^ Harman, Xxird or chief of tbe annj ; Edgar, 
liappj power; garrison, guardian, &c. are of the same familf.*— On 
entering the ravine from the north, the cje is presented with a vast 
•beet of rubble, or millions of amorphous fragments, man; of wbich 
appear careous, and much whitened bj tbe solvent action of the air. 
For the space of half a mile, the eastern side of the laviue has * mnch 
bolder elevation than the westeni ; and wbich verj mnob increases 
during tbe second half-mile ; then for the space of twelve or fourteen 
bundred yards, it becomes perpendicular, and eibibits an appearanee 
of hundreds of church towers piled together, and rising to tbe elevation 
of tbree bundred feet. The western side becomes more and more 
inclined, u we approach tbe outlet, to the village of Cheddar. Tha 
whole scenerj eibibits tbe snbUme of nature in her rude and m^jeatie 
farms 1 and in some sort, so a« to deceive the mind of one acoustomed 
to examine ber bolder formations. — Snrelj, be saji, I have now left 
tbe region of Oood-formcd bills, and am arrived among the first forma- 
tions of nature, washed and left rii^;ed and bare b;r ^^^ desolatioaa 
of impetuous waters! What else can he tbose marks on tbe fragmenla 
resembling the semi-indentations of bunian fingers; marks resembling 
those wbich tbe violent fires of glass-house famaces eventuallj wear on 
the pots containing tbe metal. What else could have imprinted them 
but the violence of beat and vapour? What else, be i*j», can that 
fissare nine feet wide on the east, but contracting to one on the west, 
indicate, aceing it is filled up bj tbe more and more recent brrotUoo* 
uf four beds of dull coloured spar? 

In tbe course of one hundred jards be is compelled to abandon tbe 
idea of a primitive formation bj the occurrence of a stratum aopiously 
filled with encrinites and other extraneous fossils, all fractured, bended, 
and wrecked with the violent action of impetuous waters. Glancing bis 
eyes to the west, three times be sees oozing streams, leaving pale yellow 
oxides on the rocks, wbich forbid the approach of v^etable root*: 
sure indications of veins of lead and calamine ores from which they 
proceed. He is more astonished to find, what has escaped the notice of 
all Geological travellers in ranges of marble mountains, a stralam of 
black flint about three incbes thick, broken into cubes, or oblong 
masses ; and of a hardness which tbe sandstones will scarcely grind, 
Tbe caverns of this range are very considerable. Tbe first we approaeh 
has its appertare on a level with the road, and preserves a parallel with 
its correspondent aperture on the west, dipping in conformity to the 

■See Baldwin and Co's edition of the auihnr't En^liib Grammar, appeiJia 
No. 11. 4>. bound. 
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whole range of strata on ao angle of eighteen degrees to the Boulh east. 
The lower cavern is the most coosidetable, being known to cootttin 
soiaii lakes, cascades, and large cBvities aboundingwith stalactites, and 
thickly coated with spar, nbicb dailj BUgmeals in tbickorss. De Luc 
relates the old tradilion of the dog, wbich is said to have found his way 
out at Wookej hole, on the Well's side of the hiU. On arhviug at the 
village, and once more seeing the open couatrj, the ear is agreeably 
saluted with the murmuriog of streams, Tbey issue IVoai a dozen 
apertures at the base of the rock, and Ibrm the hroad head of the river, 
which is Aill irf' aquatic vi^tables, and turns a succession of under-shot 
mills. These wator-plants are sure tests of tho salubrity which these 
vaters commuaicate to the inhabitants of Cheddar. 

Speaking here of water, we are prompted in order, to returo to the 
Hotwells of Clidon. These hava their evnrce in the basaltic or sulphu- 
rous range north of the Ayon. The rains descend through the Bssures, 
and ofleo furm pools in the cavities of the rocks, and collecting their 
atrengtb in the gravel at the base, issue furth in fountains, whose 
qualities Guthfully discover tbe minerals through which tbey pass. 
Tbey equally discover, as is tho case with rivers, the extent of their 
course by the strength of their stream. When the well was dug at 
Sbeerness to the depth oftbree hundred and thirty-three feet, excellent 
water was found in a bed of gravel i hut Mr. John Sole (non Master 
Carpenter of tbe King's Yard at Deptford) who made the wood-work, 
informed me, that a well was instantly dried np, ten miles across the 
Thames in Essex. The waters of the Hotwells have likewise a wide and 
extensive spread. Thej issue forth in moderate streams at the low- 
water mark, both at tbe well, and also at tbe cottages a mile below, 
besides intei-mediate ooziags. In 1T9G, the late Mr. Morgan of Zion- 
Hill, penetrated the whole rock to the depth of two hundred and forlj- 
lix feet, and discovered the water in a bed of gravel. 

Tbe Bath waters, and tbose of the Hotwells, are estimated to have 
tlieir source in the sama basaltic range, though they considerably differ 
' in qualities and temperature. Those of Bath are more copious, and 
issue in three streams, which are formed inlo dislioct baths. The 
waters of tbe king's ibuntain would turn an over-shot millj and tbose 
of the cross batb, and Ibe queen's bath, are considerable. The strength 
of the stream will partially account for the variations of heat. "The 
temperature'of the king's bath is 116, nhile that of the cross bath, 
having a weaker stream, is cooled in its course to 112. The water of 
tbe Hotwells is nut higher than 73 or 76. Few of the spaa of Europe 
exceed the temperature of tbe Bathwaters, except Carlsbad, or ftalAi <tf 
CkarJti, in Bohemia, which equal the temperature of boiling water. 
. With regard to tbocause of superior heat in certain places, we havo 
demonstration in several of our collieries. Great heaps of small coal 
thrown together, and abounding with pyrites, have spontaneously 
kindled to combustion, as some have errooeously supposed by ignited 
gas. Some years ago, the alum shalQ of Boulby cliffs near Whitby, fbll 
down; being tbus freely exposed to the air, the mass ignited, and 
•ontinued burning for a long time. These fhots, not only justify the 
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experimCDt I bate tranaltted from Prolessur Bcnclull, that if forty 
pounds oruxides of iron and pyrites be ground in water, tbe mau wifl 
increase in lieat to combuslioD, but demonstrate the cauae of tfaa 
widely different temperalurea of fountains. A gallon of the Bathwater is 
said to coDtain eight ounces uf carbonic acid, Rod nearly the Bams 
quantity of azotic air, eightj grains of solid ingredients, half of which 
it sulphate and muriate of soda, tirteed grains and a half of t^at, and 
•what remains is sulphate and carbonate of lime, ttith so small a portion 
of iron as to be scarcely perceptible. Tbe^e minerals cause the water 
to be oa« tenth heavier than that of the Atoo. Tbe acids bare baen 
known to corrode a bar of iron (which bad for some purpose been placed 
in the king's balh) till it was full of holes like a honeycomb ; and they 
coagulate milk at a boiling beat. The qaalities of tbe Hotwella' water 
diSer from those of Bath in a ima!! deficiency of acids, and in the 
colour of the seditnent after evaporation; the former has a higher red, 
tho latter a more ochrous appearance. Both tbe sediments, wlien 
burned in a dark room, gire a blue flame, emit aslrong smell of sulphur, 
and eOervesce with acidi. It is these acids throughout the whole 
basaltic and marmoroiis range whioL cause a continual proceu of 
decomposition to be going on, and generate heat in tbe water. Why 
then frighten as, as the Iiondon Guide to the Baths of England, with 
tbe ideas of subterranean Bres, and volcanic explosions ? 

It should not escape remark, that these heavy waters relieve them- 
selves of the DOiiousload by ochrous depositions at the sides and battom 
oftbe stream. During the excessive beat of summer, I have seen toads, 
and once a serpent, lying dead near a mineral spring. The. poor 
animals had como exhausted with beat and thirst, and drank so 
profusely of tbe water as to sicken and die ere they could reach six feet 
from the stream. Thesomespring, medicinal, no doubt, inmanycases, 
in the course of a tnile apparently ceased to make depositions, and became 

It is an opinion which has obtained in this neighbourhood, "that 
the abrupt and continuous chasms, as seen at Cheddar, Clifton, and 
Chepstow, have been the result of catastrophes in this range." The 
similarity of the sections of the rock in one place on each side of the - 
. river at Clirton, seems to favour this idea; and having admitted {a« 
in page 99) the rents and disruptions in Cornwall, and the north of 
England, 1 bare felt prepossessed in its favour. An examination of 
facts, bowever, has compelled me to retract. My reasons are, ). That 
a similarity of structure in the bolder piles of rocks on each side of 
rivers, are by no means accurreoccs connected with disruptions. ST 
Tho rents in dykes are nearly in parallel lines, and seem to have been 
slips of the diluvian mass filled up with extraneous depositions by the 
next tide; whereas, tbe course of the Avon is no where so serpeullae 
as from Clillon to Pill. 3. Tbe strata at Clifton, and the eaveras at 
Cheddar, are perrectly parallel and undisturbed; now, it is scarcriy 
possible for such a disruption to bave taken place, without a sli^t 
■ubsjdence on one side. 4. It is much more probable that tbe retnra 
of tbe equinoctial tides, during the latter period of the deluge, liMced 
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most powerful curreab throiigb all' lach rocks, letviog mural preci- 
pices in confined plncei, and desolating the numinils and craig$ of 
tecondtry rocks, I would lay, the rocks formed a (Siw months beroro 
hy the first ^eftt strokes of the detuget for all geologists grant, that 
rocks are crystallized ; and all our chemists affirm, that eryslaltlzatkin 
is rapid in its operations. 

To the east of Cliftoa charcb, a^joiaing to Brandon-Hill, a rock 
bassets out which may be denominalpd a quartzoae eanditone. The 
Ihiukness of this ruck is not considerable, nor does it extend very fa-. 
When viewed in tbe microscope, the crystallisation is one continnoui 
mass of a milky white colour; but largely interrupted nith the red 
brown oxides of iron, and whicb oftrn sport tbeir beautiful warings in 
the mass. The crystallization resembles tbe landstone brought to 
London from Leitb Craig, or the callicrds, or rather calliards nf the 
north, that is, of a hard nature ; for the desinence ard in all Oothie 
words signifies nature. These are local and superior formations. On 
the east side of tbe quarry, near tbe graveyard of tbe above cburch, iron 
is so largely combined with the rock as to give, on tha eiterior of some 
parts, tbe appearance of a semifusion ; as <s the case with the adjoining 
millgrit of Brando n-I I ill. This rock is of inestimable value for paving 
the streets. It is so durable that it has never exhibited the least decay, 
and its beauty is of the first order. 

The old red sandstone is seen crapping out at the cockpit with the 
bold dipof Sfl dcgreeBto the north west; but through French ay and Sta- 
pleton, with merely a slight inclination towards tbe cast. It is composed 
of very fine lucid grains ; and its red, brawn, and often grey and bluish 
colours, proceed from the different states of the iron, and diSerent 
natures of tbe strata with which the iron is combined. Its strata, like 
most of the flood-formed rocks, consist of thick and thin beds. Ths 
thicker end harder are quarried for troughs end masonry work. The 
bloodshot parts of the rock are tbe hardest when first quarried ; but in 
process of time, the iron is fonnd to oxidize and decompose;, other 
parts of tbe rock are shelly, wbicb disfigures tlie pavemouH of courts 
and paths ; but the prime parts are found to stand the tests of time. 

On comparing specimens oftbis rock with the red sandstone of Liver- 
pool, r am not able to discover tbe least difiercnce. Vu'icties indeed 
occur here, as in the Staffordshire and LtDcasbire districts. On the 
road from Leek to Buxton, it is seen rising with obtuse prominences; 
but in the neighbonrhood of Leek, and not more tban two miles from 
die obtuse rocks, it alternates very much, At Uttoxeter, it begins to 
assume a more qnartzosc character, beiag mixed with very large crystals. 
It assumes an equally gritty appearance north of the forest of Dean, where 
millstones are quarried. But thpugh the general characters of tbe rock 
be tbe saiDe both here and in the nortb, there is, in this district, a 
total deficiency of thewbite sandstone rock, which is largely used for 
building in tbe north. At Mowcop, sia miles north of Burslem, tbis 
white sandstone r^sei lb bigh head in the centre of Uie red sandstone 
disU'ict,andsboots underit.nodoubt, to agrcat extent. Northwards, w« 
^nd It the constant companion of tbe mountain limestone, spreading 
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(brougb til th« west of Yorkshira till it rcDChrs the SBIite.andeirtti; 
limeaone of Doncaater, and alltbe eaitern conDtica. Hjfriend, Mr. 
Whitacre, one of the seutlemen who lately built tbe nev^ bridge otertbe 
Ouse »t York, told me of « remarkable oocurrenee, wWch, at that time, 
atlracledtbeoolico ofthepublicpriata. During his,apprenticesbip, while 
, . splitting a white sandstona near Cbatiey in Lancashire, he found in tfao 
midst of the block, a toid in ■ torpid state. On being dislodged, it 
showed signsoflife; but preuullf died. Tbe blood was fresh as in other 
animals. 

Tbe puicit; of orgtoie remains in til tbe orden of sandstone baa been 
«sul(ject of astonishmeRtin geology. Mr. Bakewelljudiriously observes, 
that tbey.do not occur in gjpsum, tlie sulphuric acid baring dissolved 
them. This remark, I should tbink, applica with equal force to all 
tbe sofler shales in tha coalGelds, and to all the arenaceous formations.' 
We find abundance of organic remains both below and above, though 
imperfectlj diacernable in the rocks themselves ; the aclda have des- 
troyed Ibera ID the powerful processes of mineralization. This, however, 
is (br from being alwajs tbe case : the stronger remains of Tegetabtes 
and animals have, at least, so far resisted as to retain tbeir figure. Tbe 
trees which are very nnmeroui in tbe quartzose sandttono of fbe Isle of 
Wight perfectly retain their figure. Mr. Aspinal, a man of experience 
near HtJifai, found a large tree crossing his beds : the workmen were 
di?ided in opinion about it, tbe tree end its branches being identified 
with the rock, and differed solely in the figure ; but when the darker 
ramifications of the roots werelaid open, it terminated tbe dispute. The 
opinions of practical men are generally entitled to deference, because of 
their superior acquuntance with local bets ; tbeir unfounded inferences 
mostly arise from the circumscribed stale of their knowledge. At Nail- 
sea, as in many other plaeea, there is a large bed of sandstone full of 
black marks, which indicates tbe remains of vegetable combined with 
oxides of iron. At Frenchaj, a vein of coal occurs, a quarter of an 
inch thick in the solid rock ; tbe remains of animola have been found 
there, Mr. Pbillipa mentions a vein of co&l two inches thick in tbe red 
sandstone of Shropahire. XJthrophytes bave occurred in the quarry on 
Brislington common, not only small black marks, but broad leaves of the 
aigs class, bamboo canes have teen found. 

' In the general range of this class of rocks, there is one remarkable 
oocarreuce, which, I think, is never found in the white sandstone { it 
is tbe formation of globular nodules in tbe heart of llie rock, and sepa- 
rated by a thick coating of oxides of iron. I have seen some often aud 
others of forty inches in diameter. In the coalfield, where the sandstone 
is soperincambent on tbe vein of coal, these uodules are oblated at the 
bottom, and on tbat account are called beU-aoul4t. Tbey are known to 
the colliers by fatal eipeiience. for while tbo miner is working in an in- 
eUned position, whidh is always the case wbere tbe beds of coal are thin, 
tbe continued etrokei of bis pick gradually loosens tbe bell-mould, whick 
eventually drops out of its socket, and kills or maims biin without th* 
least warning. 

From the old red sandstone we proceed to tbe red ground, which over- 
spreads nearly the whole of thisdiftriot, and bu a larger extent through 
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Bevonsbire, and Ihe north of Gnglanil. This ground cootains the soft 
brick-coloured sandstone in the lower parts of its beds, and the 
bRautiral shaly Viia in the higber. In many places, however, the lias 
' occupies low situations, and is in immediate aiieci»sion to the alluvium 
of the rallies. 

This white tias, appears' immediately under the turr in a rubble, the 
usual approach of roota, To the depth of twenty or thirty feet, or 
twice that depth in many places, a succession of beds appear, varyinf; 
in thickness from the slaty figure ofless than an inch to two feet. These 
are divided by veins of clay two or three inches thick, , and sometimes 
two feet thick, mixed with rubble. The clay, when dried, breulis into a 
ahale. This lias is denominated in modern geology, Qoetz (the Oermno 
fbr flat) limestone of the third order. 
The rock is cream-coloured on tbs exterior, but oflen darker in ita 
' fractures. But whole couches both of the ruck and the clay are be- 
clouded with pale blue. The shells in the while lias have the colour of 
the rock; while in the blue, they assumethe colour ofLondon smote, as 
is the cOect of iron ou hides and animal substances. These clouds equally 
ftfleet the secondary SBlites of Purbeck, and the whole range to the 
eastern sources of the Avon. The fussil-fisb, as well as the testaceous, 
participate of the colour. 

The fracture of the white lias is conchoidal, otlon flinty, sparry, and 
sometimes rough ; the edges are diaphanous; lustre glimmmng; and the 
thinner strata sonourousin a high degree. Other parts of the rock have 
a compact fracture, less glimmering, oHen cavities occur nearly filled 
' with iron in an ochrous state, while other cavities contain brilliant yellow 
pyrites. At Cotham, and towards Frenchay, a stratum occurs toward 
the upper part of the rock which has a rough appearance ; but on. being 
■awD and polished, a beautiful landscape is presented'to the eye, having 
the river in the lower ground, with an elevation in the npper, of rocks, 
fissures, and the semblance of trees. 

I think it is not to be questioned but these rocks and strata were 
among the latest depositions of the diluvian tides, as they contain somo 
of the identical ammonites which occur in the Black rock, and belemites 
■s in o&lite, with innumerable testaceous flsb which once inhabited the 
deeper seas. 

The shalj lias after caloiaation yields a brown time, which is very 
strong and rapid in its power of crystallization. On that account, it 
is preferred for the foundation of bridges, and other masonry under 
water. Those parts of our marmorous ranges, denominated mountain 
and magnesian limestone, yield very white calces. 

Utility being the best end of science, I would beg leave la advise Ihe 
husbandman to lead his lime warm from the kiln, and instantly spread it 
on his fallowed Held, that it may decompose for fourtesD days at least, 
and imbibe the saturating moisture and nitre of the atmosphere before 
he plows it into the ground. But I would prefer his only harrowing it 
in. The general practice of letting the lime shoot its crystals at the road 
side, or of plowing it in immediately on being spread, is the sure way 
\q havf a weak crop, Tlw magnesian qualities of the lime require a full 
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exposure lotbe >ir. ForgruBland; designed to be plowed in IheipriDKi 
I TecommeDd the Dcrbysliire practice of lajing on the lime in August, 
whicli produces an early vegetatiuu in the spring, and is cropped by the 
sheep berore the [and is plowed for oats. The follonlng experiment 
will, perhaps, aiTord some illastralion of the propriety of these advices. 
Take twenty ounces of lime hot from the kiln, break it ratber imall, aud 
spread it un an earthen dish, and the Erst week it wil) imbibe water and 
□itrc so n^idlj u to weigli twentj'Six ounces. In a week more, it will 
weigh abont twenty-nine ounces, and in nine months, tbirty-fire Dunee*. 
This experimeni does not so exactly apply to lime burnt from chalk. 

With regard to organic remains, the marble, oflen alternating to 
niagneaian limestone, the shaly timealODe, and tbe oSlite, contain the 
genera, the Amilies, and species or shall Rsh, mftdrepores, coralties, en- 
criniles, pentacrinites, far beyond whit scicnliSc men bare attempted 
to distinguish. "Tbe book of nature," asfijshup Pontoppidon obserrej, 
" contains many leaves which no mortal ever yet perused." Hr. John 
Walcott has very accurately painted and engraved at>out sixty shells, be- 
sides leeches, boues, and palates. Mr.Sowerby, inhisbeiutifulcolourcd 
work on shells, has published many others; butthesc do not containtbo 
fourth part of what exists in gentlemen's cabinets. This science, which 
merits tbe most enlightened classifications and the best pawen of the 
pencil, ii yet io a state of inbacy. But of seeing it brought to perfec- 
tion, one can have little hope, learned men having unaccountably com- 
mitted themselves by contending, that in every fresh order of strata, we 
meet with an entire Ireab order of extraneous fossils. It is granted, at 
once, that we do meet witbsnch order, lor tbe works of the Creator are 
immeaiei we meet also with fresh plants in every continent ; neverthe- 
less, in all_ tbese fresh orders of strata, we meet with many shells and 
plauts found nearly in all tbe other orders. Tbese are facts founded on 
persbnal examination, andtheseverestscrutinies. These are facts which 
command tbe judgment, and must eientually supercede the cautumacy 
and novelty of our modem theoriea. No man will lurclj tell us, that the 
belemitei, tbeammonites, theostracitcs,thetrochiles, thenautilileE,and 
gryphites, found in the lowest strata of the alum shale ofYurkshirc, are 
of a totally diS'erent order from those of the same name in this district, 
and in the chalk and limestone ranges of the south of England. I have 
seen three of the Yorkshire ammonites which differ tVom those of the 
south, one of which had mouldings on the whole spiral coil resembling 
the edges of the oak leaf. 

While speaking of fossils, we may bore add, that many geoJogisti on 
tbe continent eiyoy the full triumph of absolutely denying tbe existence 
of tny human remains in tbe transition and the Hoetz classes of rocks. 
How long this Joy can subsist against the occurrence of slublwrn focta, 
U not for me to determine. In addition to wbat is said page 74 and 70, 
it appears l^om the article on Mineralogy, written by Mr. Bird in tbe 
history of Whitby, that three human skeletons have been found at diBer- 
ent times in the alum shalcj and though Hr. Bird alTecU to donbt, be 
doea not at all impeach the credibility of Hie witnesses. Mr. White- 
bunt assuret us, that all was done that could be done to binder that 
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found in 1745 fi-om decomposing. In the (brty-tbird volume of the' phi- 
losuphical IrBDsactioni, a roiirth is reported, oi found in tbe monntaio 
limestone ofDerbysbire, with harts' horns, vhitc driving a level to a lead 
mine. A Hilb is given In the large vorlc of lUher Athanasius Kircber, 
and accompanied with a drawing. It was found imbedded in the solid 
limestone at villa Ludovisia near Rome ^ andwbich Kircher describes in 
these words, "Spectsniur ethic RomiE in hortl Ludovisiani palatio, 
corpus humaaum totum in saxum conversum, ossibus adbuc int^is, at 
lapideo cortice obductis. Miindui SHblerraiieui, lib. viii, eap. 2. Thii 
fossil has since been noticed by severEd ^oglish travellers. 

The red ground contains many other formations of great interest tolb» 
geologist, anil largely so to the mineralogist. Veins of gyps ollen 
occur; some ofthese cover the limestone witb thin coatings, wbile large 
veins present themselves near the new passage. Selouite is of frequent 
occurrence in the gyps. Inthe year 1T28, white digging to theHotwell 
spring, many of these were found in a vein of yellow ocbre. 

At Winfurd, there is a vein of very superior reddle, used for colouring 
abeep, and for pigments. It is of a much lighter colour than the reddle 
of Braithwell near Rotherham ; and on that account has often been sold 
for red bol^. 

At Coomb Tlay there is a Vein of fullers' earfh ; and, no jloubt, the 
like veins occur in otber parts of the country, if the well-sinkers did 
but knowtbem. The exterior colour is not dissimilar tp the Hampsbira 
and the Bedfordshire earths ; but the interior exhibits a dull blue, like 
tbe blue clouded parts of the white lias, or tbe Purbeck stone. The 
fracture is compact, with an earthy appearance ; it yields to the seratcfa 
of tbe nail, and abounds with very minute scales of mica. It dissolves 
quickly in water, and coagulates, il the water be slightly mised with 
■cids. This earth has been much enquired for by foreign ebemi^. 

Strontian earth is another formation very general in the red gmnnd. 
About a hundred yards above Bedminster bridge, it may be^een at low 
water in veins of five or six inches in thickness, forming a sort of net- 
work. Brick-maker* burn it for malm bricks. In other places, it alter- 
nates to a rocky appearance, with very minute scales of mica. Tbe 
colour when first fractured, is a very light shade of green blue, and 
certainly one of the most beautiful in lithography. It apparently refuses 
everyvestigeof pollution &om the red soil witb which it is thickly coated. 
Many sulphates of this earth have t>een found, which find a place in tbe 
cabinet* of gentlemen. 

The SiSIJte is the rock which immediately succeeds the shaly lias, still 
following tbe dip of tbe strata towards the east. This rock is justly re- 
garded as one of the most beautiful and useful formations which nature 
can bOMt. Its sections are best seen at Coomb Down, Winsloy, Pains- 
wick, and IVincheomb. It covers the whole ridge south of Bath, rises 
at an equal elevation at Btoko, Fresbford, and Wraxatl, and stretches 
along the Gtoucestorshire bills. At Coomh Down, it discovers seven 
t»eds, each of which is three, four, or five feet in thickness. All tbe beds 
contain some slrells, but the fourth Is so full, and olUn of large ibells, as 
to be unfit for building. The cavities of those sbelli contain crystal* 
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vhjch rise in columnaral ranges, froiu irhicb imall four-sided crj'stala 
shoot out, ver; much acuminated. The rock itielf is so snft as readily 
to yield to the saw, and to the strokes of the hatchet ; but it becomes 
very bard by exsiccalion. 

The geotogica] situation of Ibis rock diCTera from that of Portland, 
which has a cap rock that will burn to time ; and an under rock, called 
the horse hair bed, bping full of black strokes re&cmbling short tfaick 
dairs. The Bath atone lies on a blue shelving rock, which deteriorates 
tn a shale. The navigation at Winsley has discovered a second order of 
ofilites about forty fathoms below Ihe superior stone of the qoarry. This 
is presumed to be tbe case with all the ranges of this stone. The like 
succession of loadstone and limestone occurs in Derhyshiht. This suc- 
cession it a general law of nature, which repeats, u well as divenifiei, 
ber formations. The chalk rocks conform, io all tbeir greater rangea, 
to the same law. Yet the formations of the dSlite are no where so good 
as on the hrow» of bills, where they are reposed for the easy access and 
immediate use of man. 

The varieties also of this stone are snl^ects of equal interest to tbe 
students of nature. Tbe Portland oftlite is whitish from it* approxtma- 
ttqo to the chalk, which has very often, occasioned nodules of flint to 
form in the bodsj while the Bath exhifiits a beautiful basket yellow, 
which proceeds, according to Kirwan, from a high state of oxygenation 
in the iron. The fractures are angular, and appear to the eye as a 
Tongfa foraatioD j but on submission to the microscope, the rongh 
particles of tbe stronger formations are globulous. The Ketteo stone 
puts this point beyond dispute. Its particles very often are so large as 
to resemble the roe of a fisb, which has given to tbe rock the name 
of Toe^tone. In decayed specimens, each globule contains a cavity, 
which U partly filled up with a softer substance. AtWinchcomb, in 
Gloncestersbire, the glafaolar character of the stone so fkr alternates as 
to admit of small scales to be mixed with tbe globules ; all of which are 
the difl'erent effects of crystallization. Vet tbe stone is thought by 
many to be slightly impaired in beauty by this admixture. Tbe 
Painswick variety has a fine grain, and is more compact, on which 
•oconnt it is preferred for ornamental works. Tbe Yorkshire SSIitet, 
as seen at Doncaster, -Thorparch, and aortliward, are more white and 
compact, which give it en approximation to tbe earthy limestone, as 
seen near Ferrybridge. In the vale twyond Pickering, it is really 
burned for lime ; whereas the rocks in this distdot can not be denomi- 
nated more tban semi-limestones formation. 

Tbe secondary order of fi&lites falls next under consideratioD. The 
range extends from the Isle of Purbeck to Ditcheat, Bteeple Asbtoo, 
and various parts of the north, occupying an eaalern parallel to ihe 
purer formations. The exterior colour of the masses differs little fWim 
tbat of the more perfect stone, but the fracture is sometimes sparry, 
sometimes compact, and sometimes approaches the roestone ; and tbe 
interior colour often altemales, like the sbaly lias, to a dull blue. The 
superior parts of this rook hate often a slaty character, widely used in 
tbe elothing districts for the roofing of honses. The rock itself is of a 
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inncb harder Dkture ttian the Bath slooe, end Bomeliiinei, u bIwbvs 
Ibnnerlj', ii need for repBirieg tha roads. 

Id eitroDeotia fosailB, u well of tbe vegetable as. of the snimal 
kiogdom, no rock wfaiterer i> more pregnaat thao cert^n itrata ef the 
inferior QBlitea. It waa rroDi the slaty roriDBtions tbe quarries adjaeent 
to Bradford and Steeple Asfaton, that many of the fossils irere dug 
which are engraved in the Crinoeidea or IJly-sbaped Zoopites, a work 
just publisbtd by Mr. John S. Miller. The assiduous author, has giTen 
us tbe genera of tbe Encrinus and Fcntacrinus, with idiserrations on 
the genera Hanupites, Aleoto, Eurjtie, and Asteria, In all. the 
raarmoroDs ranges of this district, of Derbyshire, and of the cbalk 
rormations, there is eucb a general wreck of zoopbites, as to excite 
regret that no perfect one was ever found. That complaint, at lengtb, 
exists no more. Strong traces of nine genera, and tweuty-fbur species 
are given in tbe abovo work, painted from originals in tbe cabinets 
of gentlemen in this Deii^hboarboad, many of which have tbe most exact i 
resemblance oftbewrewstones, &c. of Derbyshire. 

The City of Bath is known to us geologically only at seated on 
the shaJ; lias, which appears in the quarries west of tbe town; the 
lower part being built on the alluvium of the river, is little known, as 
not one of the wells is deep. It is solely by tbe mineral stream, that we 
infer its basaltic relations. There is indisputably a black rack to the 
north of Bath, as aijjaoent to Clifton, which is demonstrated by tfao 
qualities of the water. These fonnations have been tnBueaccd by a 
superabundance of iron, of sulphur, of animal and vegetabtedeposilions, 
from which tbe qualities of the water, with tbe Grequent appearancB 
of bituminous oil, proceed. 

Of the alluvium of the Avon, little is dissimilar to that found in most 
other river*. Tree*, and oi^ianic remains of herbivorous animals are ef 
general occurrence. In dicing the new cut in Brist«l, oak trees, 
deeri' horns, boars', and other teeth, gravel, blue sulphate of iron 
formed in tbe clay, were found. The plastic clay of rivers, which is 
very abundant in the Thames, being tbe sediment of former operations, 
it too weak to promote the formation of rocks ; yet there are shaly roeka 
in it, and many slight veins of iron, with abandaace of capillary 
titlphate ofiroD- But having described tJiese, page45, andlOS) Istill, 
as. Dr. Edward Clarke, and others, attribute the depotitiou of those 
trees and hones to tbe inundation of Ogygea. " I do not deny," taja 
Ur. Ray, " that there was such a particnlar flood in Thettalj, as that 
called Deucalion's, diout seven hundred and seventy years alter the 
general deluge. 1 acknowledge also a more ancient flood in Attica, iu 
the time of Ogyges, ^lout two hundred and thirty years before Deu- 
caliou's, that it lay waste, uncultivated, and without inhabitants, for 
alnKwt two hundred years." — Thrte Ditcimriti, pagt 6S, 1721. 

These basallie and sulphurous ranges north of Bath lie deeply covered 

, with the primary and the inferior aalites of the Oloucettershire range ; 

the eaateru declivity of which gives soveral streams to the Avon. But 

as we proceed, at Mclksbam, and several other places, the Corobrash 

limestone makes its appearance, and extends for aeven^ or eighty 
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roiln in the. direction of Oxfordihire and Bocki r but vlth rreqiicnf 
iDtemiptioDS. IL eonfumis to ererj order of caloreoiu rocks in its 
povcr to presene organic remun). Hr. Willi un Smitb, in bi* Strati- 
graphical Sjtteni of Organized FoxUs, meBtions the modiola, cardia, 
«strea, OTicnla, aod terebratulae, ai oiMnirriDg: in this laage. The 
rock is stratified, dips at rarjous angles, confannablj to the primitive 
base, lo whicb, in theorderaftbeiirata, itisrclated. It has ft whiter 
appearance tban the lias, and oflen alternates to an arenaceom -cba- 
racter. In its ^neral characters, it must be regarded as a dausbler of 
the 5dHte formatious, wbioh ligbteni its shades of colaar on approach- 
ing the ebtlk. 

In several places-towards the soarccs of the Avon, a rock makes its 
appearance, which diOcrs frmn our shalj lias in the thickness of the 
strata; but its beds are eqanllj divided byclunch elk;, and which has, 
for nbat reason I know not, been denominated fartit naritc. The 
clanch days are alike the weaker remains of the Corttbraab, and the 
forest marble formations. Thej are t>otb good limestones, both abound 
with extraneous fossiU, and tbrm an iutermcdiate order of rocks between 
the SAlfte and the chalk. 

The DBW canal cut along tbe Avon team Bath to Melksbam, and 
thenc« braocbing off to the hills of Devizes, bos laid open tbe gronnd, 
and more fully discovered tbe strata of which that diilriet is composed. 
A conrw oftlite, often alternating to blue, is of constant occurrence. 
The beds of clay are yellow, variegated, and blue. Botli tbe dSlitea 
and the sUiceout clays, abound with extroncoas foMils. Beds of sand, 
iuo«!«ous . shale, and freen earth, accoapanied with blackish veins, 
oecnr in undeterminate succession. Th: mbbly, andaneTeu characteror 
tbe stone dug in Banyof tbe quarriea, are sure indications that they 
are only the approaches to rocks of a more nawive Ibrm. These sanib 
and rocks constitnte tbe general outline of the strata to the sources of 
the Avon till we arrive at tbe chalk, from which the river receives ib 
niost powerful springs. 

On approaching the commencement of tbe downs, we are presented 
with conic bills, and bold clifls. The cliff of Westbury, and that of 
Calne, are so boldt that they present ns with the white horse, once 
adored by our latbers. The turf being cat awa<r, wbitiib chalk and 
nuTl exhibit a lair figure of the animal. The ebalk formation, I do now 
■s when residing in Kent, r^ord as a contiauatioo of tbe mamoroos 
rangesof this eoontry. Wben seen m site, as described in page 09, itis 
a regdwly formed rock, having t»eds, Gssares, and loclinatlons, and 
repoMd, a* Is geiwralljthe ease with marble mountains of Ibetnuition 
class, OQ • gravel. Bat it is a roc)t almost reduced to the calces of 
lime by some unknown caase, which has separated tbe siliceous fluid, 
and caused it to elicit a reioigenoui and nodulous situation conform- 
abl; to its own determinate laws. The distance and magnitude of 
these sUioeous veins, are proportioBcd to the once strength sod 
qualitice of the depositions of tbe tide*. The cbtik, as ii the case 
with the mountain, tbe magnesian, and subordinate calcareous for- 
mations, baft converted all the eitnaeDU fiwsUt into its own substance. 



it,Googlc 



OEOLOGY OF TSE AVON. 29 

The tUicft has likewiM tranaforraed them nil into retl and pwce Eat. 
TbU demoDSl rates that the change, or semi-destruotiMi of the ohalk 
vai effectuated from the vetj Grat chemical confiictn of the dilurian 
depositions. But on the conglomnieratea of granite, and other mauiTD 
fragments of rocks, b^ng preTiouslj formed, no change has been 
induced. 

Thedifferenoe betweeatBto transition marble and chalk rocks, and 
the primitive, is very striking. Dr. Bobert Townson says. "J hare 
fiilloned a great chain of primitiTe limestone mountaing [in Hungary] 
for peiiiaps a hundred milsii jet they never appeared to be divided 
into regular beds, though they nere some hundreds of jords in height." 
— Pbilosphy of Mineralogy, p. 70. See extracts from other travellen, 
p, 9S, 96. 

Add to this, that after Hdmitting the new genera, and specie* «f 
extraneous fossils which occur in the chalk, the organic remains are much 
the same in both those lai^r proportions of terrestrial formations. W« 
find Belemites, coralites, alejonia, oslrae, pectines, terebratnlae, with 
wood, and the remains of animals, as in the shaly, the argiUaoeous, and 
calcareous rormationa. 

Our first approach to the downs presents us with silocious rubble or 
superior oblate and amorphous' Bints, sporting their clayey colour to 
those of red, yellow, purple, and all the tints common to the caloedo- 
uies. We lose our beds of saoda, our limestones, and SOlite apparently 
under the new order of the Albuin hills, as the ancient Britons called 
this part of the country. Strong and pure fountaJAS issue forth in the 
gravels, which seems to separate the deeply dipping rocks we leave 
behind from the chalks, the sands, and clays, which succeed. The 
gravels and sands, being the crystallized detritus of the old world 
can promote no new formations ; and the plastic olajs, being the much 
exhausted and gradual depositions of tides since the deluge of Noah, 
promote only rare and weak formations of iron, shale, crystals, &c. tee. 
Here then barriers are set to fUrthor research. Here we check the 
presumption of a daring imagination. Reasoning from (hets we know, 
a sure mode on many points, might here be erroneous ; for the Creator, 
rich in resources, diversifies his works. Our researches are everywhere 
circumscribed by the immensity of those works. Our too presuming 
reason, humbled by heights and deptbs, has no retreat, hut to adore at 
his feet, and to ask grace to make a right use of knowledge, that we 
may love and imitate him the more, and in every possible way, through 
all the future walks of life. 
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INTRODUCTION 



<3- E O ,]L O G Y, 



^HE human mind, in all its researches after truth, de- 
serves the most liberal aid that science can afTord, because 
in the study of nature it aims at the discovery of cau^e and 
consequence, and tbence at a deduction of the moral and 
religious obligations of man. The immensity of things yet 
to be known, connected with want of leisure and want of 
means, does not discourage research, because the task is 
but commensurate to the immortality of existence. In the 
progress, we are allured and rewarded at every ^tep, not 
only from discoveries new to us, and valuable to society, 
but from traces the most striking of the wisdom and good- 
ness of God, and from his incessant cares of our happi- 
ness and welfare. The natural theology of Moses, in the 
genesis of nature, and the ravages of deluge, is written 
confessedly to make known the being and perfections of 
God, and to cause him to be worshipped and revered. 
The chronology he has given of the first twenty patriarchs, 
by whom the earth was peopled and rcpeopled, is distin- 
guished by a simplicity and precision, which convey the 
most luminous satisfaction to the calm enquirer. 

The ancient Egyptians, it is true, did boast of a chro- 
nology much more extended than that of Moses ; but a 
chronology which stands charged by Diodorus Szculos with ' 
reckoning moons, and sometimes seasons for years. It is 
contradicted by their own mythology, or rather harmo> 
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nized with the Mosaic history; for their god, Jupiter- 
AmTnon, was no other than Ham, the Bon of Noah, whose 
name is joined with that of Jupiter or Jehovah. It was 
not uncommon for ancient princes, and even for private 
persons to associate the name of God with their own name. 
The seventy-twu Jews who translated the writings of Moses 
in £gypt, under the auspices of Ptolemy Fhiladelphus, 
have not disturbed his chronology, except by the addition 
of Cainan after Arphaxad, which adds a hundred years to 
the Mosaic account, and may have been an , omission by 
transcribers of the Hebrew text! — The Chinese, as well 
as the Egyptians, boast of a very extended chronology, 
which is not believed except by theuselves. The record _of 
a long day, which the Egyptian priests shewed Herodotus, 
the protracted day of Joshua, on reaching China, is ex- 
tended to the space of eleven days*. ," 

There is, however, no necessity to revive here the con- 
troversy which once disturbed the Grecian schools, con-' 
cerning the eternity of matter, the spontaneous formations 
of atoms ; and whether the soul were but a more refined 
organization of tlie same mass. Pythagoras, Socrates, 
Plato, Aristotle, and others, continued to maintain the 
barrier against the influx of principles so destructive of the 
moral happiness of man. Dr. Cudworth, in his True Intel- 
lectual System of the Universe, spent the better periods of his 
life in bringing forward their ancient arguments,, connected 
with the advantages of modern literature, with a view to 
put the frec-thinlters of his time entirely out of counte- 
nance. Moralists, poets, and divines, acknowledge their 
obligations for his labours. — But trudi must still be clad in 
armour. The warring passions of men against the laws of 
heaven, ever raise their weapons against the doctrines of 
revelation. Every now and then, a new enemy approaches 
our (lank, wishful that we should not perceive his mancEU- 
■vKa, till he has struck the blow. He approaches in the 
garb of science, and gains our ear as the friend of reason 

* S«e a translation of as original docome&t in StacUioiue'* History of 
tbaBiblat aillcle, Jotboa. 
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and of truth. Having obtained some aacendoncy bj bia 
wisdom, and pleased us by bb eloquence, be slides imper- 
ceptibly to the eternal war whicb the ocean has waged 
against the cliffs and promontories ; and to tbe immeasor* 
able periods whicb our continents have endured. 

Now, if these doctrines be really founded, and by &it 
deducUons irom tbe characters of the earth, .then Moaes is 
in error, and tbe ancient patriarchs were ignorant of the 
origin of the world i then the claims of revelation a.tt 
nngatoiy, and impositions on the credulity of tbe public. — 
If tbe history of natura do not afford arguments and 
speak with a thousand voices of conviction to the miod; 
if the earth itself do not furnish chronometers of a com- 
parative juvenile existence, we have but to retire in vait- 
quished silence leaving the palm in the hand of in- 
fidelity. Because, if matter really be eternal, tbe Bein^ 
to whom we ascribe the glory of creatioti, is dependant 
on matter ; and no longer a fre^ but a necessary agen^ 
who ought not to be adored, because be cannot bear, hf 
cannot save. 

Just the reverse of. this is the ChpsUan faith, We be* 
lieve that the Supreme Being alone is eternal, independ^t. 
of all creatures, and infinitely happy in himself We re- 
gard the creation as a voluntary overflowing of his good- 
ness, that intelligent beings might be happy in the contem- 
plation of his works, and in the enjoyment of his favour. 
"We admire (be creatiiB in order to adore the Creator. 
We see all nature full of his perfections. In the immensity 
of the creatures, and variety of their forms, we trace the 
wisdom of a God, who, in the formation of every creature, 
and the connection of cause and consequence had every 
possible plan before him, and ba^ in all cases, chose that 
which was best. Foreseeing the solar influence in the 
torrid zones, he has provided cooling fruits to allay the 
beats of fevers, breezes almost constant to cool the air, 
and provided the camel with an upper stomach, to hold n 
•upply of water while crossing the parched deserts. Equally 
aware of ilie northern cold, he has there provided mont 
I 
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wHd food for man, the warmeat wools for riieep vhfch 
prefer the hills, aod soft and open furs (or beasts which 
perce the thicket Every creature in the mineral) the 
Vegetable, and the animal kingdom, alike . discovers hii 
wisdom, his goodness, and his care. Hence arises the im* 
possibility of Buper>adding the least improvement to the 
works of nature, for whatever has once received the finish 
of a God, can never rec^ve the smallest angmentation Iroia 
die genius of man. 

The contrast, therefore, between the believer and the 
Unbeliever is wide and striking. While the mere geologist 
contemplates the mines and abysses of nature i while he is 
awed by the falling of precipitous cliffi; and while he trem* 
bles at an imaginary sinking of continents, and the conse* 
quent rise of others, out of the sea, he looks into die 
abysses of his tomb, the tomb into which be is about to 
fall and rise no more : whereas the Christian student looks 
through all nature with cheerful eyes. ^When be sees the 
mineral kingdom abounding in beauties, beauties which in 
dieir kind equal those of the vegetable and animal king- 
dom, be is transported with the thought, that the God 
who made all these beauties by his fiat, is himself infinitely 
more glorious than his works. 

]t is, therefore, prnpmed to take nich a survey of the 
earth's upper surfiice, as shall tend to the increase of our 
faith and piety, and be a short introduction to the study 
of geology. — The term i* derived from yv, the earth, and 
Xoyvt, word or discourse ; equivalent to a treatise concern- 
ing the earth. And to avoid whatever may be visionary 
in some theories of the seventeenth century, it is intended 
to reason from the effect back to the cause, taking, at 
every step, simple nature for our only guide. Her laws 
being invariably the same, it must be a maxim the mos( 
assured, that her present gentle formations of bodies first 
decomposed, are hut a continuance of all her grand ex- 
crtions in the first creation. 

Cicero has delivered it as an opinion generally received 
«mong the endent^ H^tJIuidily was the pristine sute ^f 
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th« chaos of which the earth was fcmned*. Our learned 
countrymen in India have there discovered a similar tra> 
dition. When the Bramins solicited Menu, son of Brahma, 
to give them some - accouot of the first creation, he spake 
thus; — " This world was all darkness, undiumiible, un- 
tistinguishabl^ and altogether as in a profouod sleep, till 
the self>exiBtent invisible God made it manifest with the 
five elements, and with other glorious forms which per- 
fectly dispersed the gloom. Designing to raise up crea- 
tures, by an emanation of his own glory, he first created the 
waters, and impressed them with the* power of motion. 
Hfflice the waters are called nara, because his first aganoy 
or moving, was on themf." 

The Grenesis of Moses b perfectly coinddent with the 
universal tradition of the ancient temples. <' In the be- 
ginning God created the heavens and the earth)— of things 
which do not appear, (and which existed only in the 
Divine mind.) [Gen. i. 1. Heb. xi. 5.] darkness was upon 
the face of the deep; and the Spirit of God moved on the 
face of the waters." This doctrine, handed down by uni- 
versal tradition, is applanded by reason, and confirmed by 
experiment. Matter, in a liquid state, is the easiest of 
operation ; for, in chemistry, operation by fire oiken tends 
ihore to the confasitm than to die exact analysis of bodies. 
Water is the state by which all nature is nourished; and 
the state to which the most indurated substances may be 
again resolved. Gems, the hardest of the silica bmily, 
soon dissolve by the action of adds: platinum, the heaviest, 
of metals, and roost difficult to fose, presently disappears 
in three parts sulphuric and two parts nitric acid, when 
exposed to less than a boiling heat. Alamine, or clay, 
formerly said to be insoluble in water, is now found to dis- 
appear, in a considerable proportion, when exposed to the 
powerful heat of a digester, filled with abou^ a thousand 
times its quantity of acidulous rain-watw ; and all clays so 

* AquHm (dixit) ease iailium reruin, Deum autem earn menlem qu es 
«qiu CUDCU fingereL De N»t, Deor. i. c»p. 8S. 

t AwBlic ReHuvbea, vol, i. page tiS. 
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dusolved, proceed, on evaporation, to fotm thdr respective, 
cbryitals. 

This principle being established, we may be further as- 
Bured, that the liquid diaotic earth, cemented by affiaities, 
and attracted by a central gravity, wohld choose a globular 
figurei for so is the figure of all the celestial bodies ; so it 
the figure elicited by the pearly dew, on the spacious lawn; 
by drops in the falling shower, and of the heaviest metals, 
until an increased quantity of weight determines them to 
other forms. 

Again : the new>created orb, having the simple essences 
of all things within itself would instantly proceed to obey 
its Creator's pleasure, and carry all the laws of matter into 
the fullest effect of chemical energy. The escape of light 
would put the whole in moticHi; and motion would excite 
the latent heat: the acids would curdle the whole interior 
orb; would neutralize the alkalies; and the curdled masses 
being attracted in various proportions, would form, by the 
affinities which reign through all nature, substances, new 
in essence and diversified in .species, beyond ail that the 
classifications of mineralogy are able to distinguish*. 

It is also to be remarked, that ere the Wght and air 
escaped, the various masses, graatly etrcngdiened by the 
exuding of the waUat, and by a close^ uoiiHi of their 
parts, would severally commence their grand peculiar pro- 
cess of chrystalization, and form the vast and diversified 
masses of granite and calcareous rocks, as they now exist 
in the primitive earth. — The argilla are apparently the 
sediment of these <^rations, which, in all cases, vary in 
qualities, as the rocks and mountains vary to which they 
. are contiguous. The Cornish clay, for instance, difiers 
little from the Cornish quartz, as appears by analysis 
except in a deficiency of two-thirds of the silica. The 
proportions are much the'same between the various marles 
and the calcareous rocks, from which they apparentiy are 
secreted. The purer silica fluids, so diversified in genera, 

* So both Mscqaer and Beiihollet leub, who have lacccttfully dirccMd 
th«ir experimenu to the doctrine of ftfinitiai. 
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species, and tints, would sport their formations in nodulcv 
from tbe mmay flints to the minutest sands. While the 
heavier and stronger clays remained an schists to divide 
the Tockfi, liie lighter conveyed away by the turbid waters, 
would be BO profusely deposited on the risipg mountains 
as to allow the retiring waters to leave the fine shapes of 
landso^e, and the eaay curves of rivers in thdr retreat. 
All the vallies were once confessedly filled with water, 
and the rivers are so curved as to give an earlier meeting 
to a Mster ^ream. These clays, from their weakness, 
and tiie solvent action of the atmosphere, unable to form 
rocks, would give birth to an infinity arenaceous form- 
ations designed of providence to form the future loam of 
the vegetable kingdom. 

In these clays and schists, all the metals, proceeding 
from their own inscrutable essences, have delighted to 
concentrate, and sport their formations of veins, lodes, 
Vid sti^ata^ always leaving much of t^eir es^ce in the 
acyacent rocks, or shale; and where the crystallization^ 
was too ra|}id for their escape, they have reluctantiy com- 
bined wi^ the rock. — ^The abundant ircin ores, a metal 
mo^t wantediifsocijetya have coated the whtde earth with, 
tib^r massive strata.-^ Platinum and gold, scarce and, 
precious, have forined' thin lines of granular ores. — Silver 
and tin have a striking conformity of veins. One vein of 
silver; at UpsaJt«T aays Molina, is^ nine feet thick, and 
' «xte^;tiiicty leagues, fro^ which many branches j)ro- 
cced- — Merciwy forms in globular cavities, and often 
occHpi^ beds of great- thickness.— Veins of copper i;i 
m^y places. are rich, aqd thick. Ve^ m^qy kinds o( 
m«li3)lic ores- will occnr in mining district8„contiguotis to 
(4qh ;C!^lt|er, w^tboi^t. tlie^ least appjarent ii:gury ,tp the 
f^URf of.or^e. wolher, each being, attracted by its own 
essence,^ Gems ai;id crystals prefer the cavities of rocks 
wh^tie .tbey can sport their latent beauties iu' perfection, 
pointing from, side tp side : their figures and tints are 
alw^ diversified in cwformify to the quality of tba 
matrices to which they adhere, <fr to the fluids niiich ae- 
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cendiotliefiuurrt. All these ores, excopttbetrarene veins 
of more recent formation, dip in conformity to ttie adja- 
cent strata. 

Expansion being inseparably connected with crystal- 
lization, the elevation of the mountains was a necessary 
consequence of the crystallization wbich is the cbarac- 
teristic formation of rocks. This process, aetii^ on tbe 
crust of the whole orb, would slightly oblate tbe hugely 
massive rocks while yet soft, and the pressure continuing, 
would throw them upwards into borfzontal, oblique, per- 
pendicalar, and every possible position. The exuding 
waters would open in fountains, or collect into subter- 
ranean river!, which in some places are so powerful aa 
freshen the sea for many leagues. 

The exsiccation of the huge masses of primitive rocks 
has caused ranges of cavmis to extend throu|^ the wb<rie 
bosom of those high mountain ridges. This circumstance 
is confirmed to us by earthquakes. At Quito, at Cumana, 
and in some parts of tbe West Indies, noises precede and 
follow «ach shock resembling the dischetrge of cannon. 
The sides and cavities of those fissures are studded and 
decorated with crystals and gems, whose beauties surpass 
description, as though nature had ingeniously designed 
to tempt the bolder miner to carry his lantern to her dark 
abodes. 

Tbe metallic fluids have sported their formations' in the 
schisU with which the primitive rocks alternate : whenever 
they have formed in the rock it seems to have been with 
reluctance, as appears from the detached masses of ore in 
cavities. The primitive veins of ore are often richer as 
they descend, while veins in alluvial earths become extinct, 
Tbe metals without exception have left a tint behind to 
colour the rocks. The fluids would also ascend, and repeat 
formatjons in traverse veins; ud in tlie nourishmentof vege- 
tables which then adorned the whole face of nature ; for in 
the primitive earth a shale once covered all the present con- 
tour diffis and rugged ridges of those mountaiot^ and kwm 
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covered the schistas, until the deluge washed thetn bare; 
' and in many places so washed their bases, that part of the 
rock falling on the waves, left a mural and terrific precipice 
to brave the tempests of future times. 

The theory here ^ven of the elevation of the monn- 
taina, is copied from a simple occurrence of nature. On 
seeing one day during winter, a bowl df lard, whose sur- 
face was tossed up into ridges of hills, I enquired the cause, 
and found that the melted Ikt had been suddenly removed 
to a current of very cold air in the dairy. The conge- 
lation had been so rapid, that the horizontal strata had 
been broken and elevated to various oblique positions, and 
many of them made verUcal ; and some of the vertical had 
become inclined the opposite way. From the time that I 
investigated this phenomenon, I abandoned all the old 
theories of geologists, which suppose continents and moun- 
tains to have been elevated by latent heat; because I con- 
sidered the same law which sported with the strata of the 
lard, as efficient to sport with the strata of the earth. 

But if any calm enquirer after truth shall doubt the cor- 
rectness of this theory of the speedy formation of rocks, 
and the consequent elevation of the mountains by expan- 
sion, in which the Divine energies must not be overlooked, 
I would beg leave to rrfer him to the expansive force of 
congealed water. It bursts vessels. of every description 
though open. It projects an iron plug driven into a 
bomb-shell, to the distance of two hundred yards, and if 
the plug be screwed, the shell bursts with a very destructive 
force. In the north seas it elevates the peaky heads of ice 
far above their broad and Boating bases. — 1 would refer 
him to the great works of art where chrystaltization is 
seen on a still more powerful scale. In the salt-works fif 
Cheshire, the brine, strengthened by the solution of rock- 
salt, supported by gratings on the surfiice, is boiled in iron 
pans, twenty feet by thirty in diameter, and filled with 
brine to the depth of eight or nine inches ; the chrystals, 
small and detached, profusely fall at the cooler sidet of the 
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pan, as the brine becomes strengthened by evaporation. 
In the yet broader pans, evaporated by solar heats, the 
chrystals are ten times larger, and more beautiful in figure. 
1 have seen some formed in winteri of two inches ia 
diameter. — I would refer him to the copperas works, esta- 
blished on our bills contiguous to the Yorkshire colieries; 
for a cold and open air very much augments both the size 
and quantity of the chrystals. The ferruginous pyrites 
are exposed, on inclined beds of clay, to the solvent action 
of tWe air: the rain-water, secreted from the pyrites, is 
boiled with old iron for five days in a round leaden vat, 
fifteen feet diameter, and two and a half deep, until a 
pint will weigh twenty-eight ounces. The solution is then 
let off into trays or coolers, wider at the top than the 
bottom. In three days, the precise time assigned by 
Moses for the rise of the mountains, the process is com- 
pleted ; and about three tuns of the green siiipbat of iron 
adheres to the bottom and sides oi*th& trays. If a crooked 
stick be laid across a tray, so as to touch the middle of the 
liquid, the chrystals adhering to it, are remarkably trans- 
parent, and acquire a beautiful perfection of figure. 

Latent heals, after the creation, would continue to pro- 
duce many important changes in the interior of the earth 
by exsiccadon. They would contract the huf^e masses of 
rocks, and thereby widen the perpendicular fissures; and 
one exsiccated rock, acting upon another, would of ne- 
cessity widen certain places in all mountains Into caverns, 
and open so many mouths to an earth which seemed to 
breathe. In some places, these caverns would become far- 
tiier widened by subterraneous fires, and by the slightest 
convulsions of nature. 

The widening of the fissures would open a freer course 
for the streams, rivulets, and rivers of the subterraneous 
world. These waters are designated to regulate the tem- 
perature of latent heat; to counttiract the tendency of cal- 
careous mountains to volcanic efforts; to nourish the whole 
interior earth, being themselves richly pregnant with every 
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essence of nature; and to repeat all the formations of the 
first Creation of gems, stones, and minerals, in all the 
cracks and crannies of the deep and vaulted earth. 

But while the predominant alkalies thds delighted in all 
the sparry and chrystafized formations of nature, the pre- 
dominancy of acids would equally deli"ght to sport in vege- 
table figures, llie dendrites, in gems and marbles, are 
said by naturalists to be formetl metalic oxides; but this 
cannot take effect without a sufficiency of acids to influence 
the process, as is apparent from a recent discovery. A 
potter of Staffoi-dshire, accidentally let fall a few drops of 
acids on a vase he had just painted. How great was his 
surprise, on lookihfj again, to see his enamels assume a 
vegetable tigure ! Tbns, if a drop of' lAulberry colonr, 
inixed'with acid, betet fall ObKquely on a potjust dipped 
in diluted clay, while descending, it forms a tree ex- 
tremely rnminous. and beautiful. — The mildew also on 
cloths, whether linen or woollen, containing soifp, at first 
appears in spots, and then inclines to the form of bran<4>ea. 
On very damp walls, plaistered with lifrte, the acids pro- 
duce a similar effect. I saw, or.thought I saw, on a cir- 
cular recess, plaisteretl a fortnight before during a rainy 
season, landscapes, groves, and retiring graces, too beau- 
tiful for the pencil to imitate. — But vegetable fossils in 
alluvial earths, are mostly the fossils of Feat vegetables, laid 
on by deluge. 

'Riere is another circumstance respecting the figure o( 
tlie earth too important to be omitted tipre. While in a 
liquid state, it would be formed by its own gravity into a 
perfect sphere, whose diameter was equal in every place. 
This is sufficiently evident from the exact bounds in which 
the ocean is retained. But its centrifugal motion, revolv- 
ing on its poles ; though gentle at first, as the way of a 
Bhip when her anchor is just weighed, would incline the 
sphere to a spheroid, rising at the equator, and oblate at 
the poles. This is a discovery of the moderns, and first 
suspected from the slow motion of the penduluni at the 
cqtiatoi-. An mquiry of the leaitied followed; very many 
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experiments were made, and numerous theoriei were ad- 
vanced. Goods weighed in the north were always lighter 
at the equator. It was at length determined to measure a 
degree of the sun's meridian in different parts of the earth. 
In 17S5, the king of France sent Maupertuis to measure it 
in Lapland, who found the equatorial diameter of the 
earth to be to the polar, as 179 to 178. But Don Juan, 
whom the king of Spain deputed to do the same in South 
America, among the snows of the Andes under the line, 
found the equatorial to be to the polar as 266 to 263. 
From the medium of these measurements, it appears, that 
the earth's diameter at the poles is less than at the equator 
by 36^ miles. But Bishop Horsley, taking the mean of 
seven measurements in different places, finds the equatorial 
diameter to be only a SlOth part greater than the polar. 
The observftdone, however, taken in the north, and on the 
line, arc relied upon as the more certain. Now, though 
the theories are not yet exactly agreed upon by astro- 
nomers, yet we cannot Eufi&ciently admire the wisdom and 
goodness of God in giving the earth this superior elevatioi^ 
and consequent coolness, in the torrid zones. The motion of 
the trade-winds> whose breezes give life to the inhabitants 
of sultry plains, is hereby greatly increased. And it ia 
with the same gracious design of attemperating the beats of 
a verticftl bud, that the alUgracious Creator has caused the 
highest mountains of the earth to rise within the tropics. 
Chimboroco, whose base is cut by the equator, rises 21,750 
feet above the sea, and Cajamb, disUoguished by a double 
crater, rises 19,480. And botli these mountain^ being 
mantled with eternal snow from the elevation of less than 
fifteen thousand feet, as well as all the higher Andes, revive 
the western shores of Peru, and cool all the extended 
shores of the Amazone with torrents of melted snow. The 
like coolness i^ attached to the mountains of the moon In 
Abyssinia, and to those of Thibet in Asia. The cold also 
of the north and south is much alleviated by the oblate 
situation of the poles. The Russians continue to assure 
us that, after passing two or three d^;rees beyond Hon 
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Zembla, they find an bpeti sea, anenctimbere<t with isl&ndi 
of ice. 

In ft word, while the mountains were thus elevating their 
beauteous ridges, and over-topping the clouds with their 
peaky heads; and while the extended plains were relieved 
by the rise of distant hills, the waters, as yet, very turbid, 
would deposit the alnminous secretions of nature, andgrntly 
stratify by undulating waves, the whole surface of the earth. 
The copious stores of matter ro deposited, containing the 
essence of all created nature, would proceed to repeat on 
the suriace, the interior formations, countless in number, 
and admirable in structure, while the ever-solvetit action of 
the atmosphere, would counteract the larger concretion of 
bodies, and prepare the earth to receive her flowery carpet, 
and become the Eden of beauty, fragr^ce, and delight' 

These outlines of the theory of the' primitive earth,'iB 
whifb the author has been guided, as far as his knowledge 
would i*e!ich, by a rigorous adherence to- thb mdst assured 
experinieiAs of chemistk^, are, it is presumed with defer- 
ence^ in nowise at dissonance with the Mosaic history of 
the creation. This man, a seniot in philosophy, and scribe 
bf heaven, seems entitled from tlie hat^ and drcumstences 
df his life,' to higher oonsideration than what sooie modern 
filluloB<^erB hav6 been disposed to pay him. His tif^ 
opens to US m tbreo equnl periods, in which he attained 
the highest escellencies tJiat can adom a human character. 
in the first period, white a pnnce, he became a master 
in all the sciences and eloquence of Eg^t; a nation to 
whom the Greeks confess their obligations. In the second 
period, he studied philosophy, and cultivated piety, the 
best philosophy, in the pastoral retreats of Midian. In 
the third period, he was constituted the first hf lawgivers, 
and the highest of prophets ; and he completed his Divine 
missioil with consummate success. — But his death is more 
enviable than his life. Having transferred the secular 
(^ces 16 Joshua, he became a model to retiring chftTBcters; 
he gave himself wholly up to bis Deuteronomy, or recital 
(rf the taw; he renewed the oovenant with all the people; 
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he closed with the ^ublimest' hymns, and died, in full 
prospect of the promised land !! ! This wae Moses.— But 

who — where what are the men who calumniate his 

character? 

This historian asserts, with a brevity peculiar to early 
writings, but does uot detail the history of the creation* 
Tlie long-lived sires, fraught with tradition, reqiured but 
the hints of history. He makes the Creator to b^in and 
^ish his work. — " God Raul, let there be light, and there 
was light;" and, Hebraically speaking, " the. evening and 
the morning were the first day." This is perfectly coin- 
cident with the Newtonian philosophy. Lig^t, from, its 
inconceivable levity, would be the first to escape; wpuld be 
attracted by the mass> of the sun, whi<^, like the earth, was 
already forming, and give a sort of day and night, tl^ugb 
the sun's speculum was not prepared .perfectly to reflect it 
till the fourth day. The atmt^phere was cleared) ^ . the 
second day ; but left adorned with the ever-chan^sgjfifais 
of beauteous clouds. This ako appears analogour to' the 
laws of nature, the . air being slower to escape than light. 
The mountains began to rise on the third; and, though jat 
first naked a^d bare, yet being frang.ht with the seeds of 
all things on their surtace, the whole .vegetable kingdom 
presently covered the landscape ^Mtb verdur^. ;!On. tfw 
fourth day, the surface of the sun. became prepared p«-* 
f^ctly to rqceive and reflect the light, emblem' of th^ smiles 
of God on all his glorious worl^: and at. night, the fi^ 
orbed moon prolonged the day, by reflecting back the solar 
rays. On the tifih day, the waters were pe<^led with flfh, 
«nd all the amphibious families, being in a better state of 
readiness than the land to receive inhabitants. On the 
sixth day, the beasts, cattle, And creeping animals sprung 
if we may credit pagan tradition, from membraneous 'eggs, 
to perfection of stature, and found all nature r^jcing at 
their birth. — Man alone was wanting to complete the glo- 
rious work. In his creation, the triune God proceeded by 
counsel ; for man, being distinguished from the brutes, by 
a Qwral and a rational sou), was therebyadmitted into society 
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Bnd communion with his Maker. " God said, Let ni make 
man in our image, and after our likeness ; and let him hare 
dominion." The strength and stature of Adam were pro- 
portioned to his duties; his figure was erect; and his coun- 
tenance was the noblest work of God. He was also en- 
dowed with speech, that he might be constituted the priest 
and oracle of nature, to collect the silent praises of the 
universe, and ofier them up to heaven in sublime hymo^ 
and fervent devotion. The Creator, having appointed the 
sabbath for repose and worship, rested from his works; 
but ceased not to be the primum mobile in all the succes- 
sions uid productions of the seasons; and in all the latent 
formatbns of the earth. He left all nature impressed with 
his characters, and the mirror of his perfections. 
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The daring progress of modem mineing has largely ac- 
quainted us with Uie present state of the earth's surTace; 
and, though the penetrations be not more than a ten thou- 
sandth part of its diameter, yet they apparently afford all 
that is needful for man to know. The miners are so ob- 
structed in their progress by the abounding of water, and 
the irruption of noxious airs, that the silver mines at Gotts- 
berg, (the Mount of God,] do not, according to La Pluche, 
descend above five hundred fathoms; and our tin mines 
near Cambome, little more than one-third of that depth ; 
ami no coal mine is equal in depth to those of tin. 

The substance of the knowledge obtained from miners 
is, that some parts of the mountains and plains are strati- 
fied with the repeated action of deluge ; but others are not. 
The former are denominated alluvial, and the latter ^^nmi- 
tive. The differences between them are many. The masses 
in the primitive mountains are larger, and the perpendicular 
fissures wider than those in the alluvial. Caverns are found 
in the former, but rarely so in the latter. The primitive 
mountains are destitute of all animal and vegetable exuvin; 
unless partially thrown into their caverns and fissures by 
inundation ; but the alluvial contain petrifactions of all 
animated nature, shells, vegetables, animals, bon^ and 
sometimes works of art; and occasionally, remains of ani- 
mals and of vegetables, whose species are allowed to be 
now extinct *..— Fountains, rivulets, rivers, are found in 
most mines ; and cataracts, and even lakes, in certain re- 
cesses of nature. And wherever the miners find a stream 
of fresh water, it is always accompanied with a reviving 



r heibarlum diluviaaum, fbl. 9, 10. KiTcber bu given ni * 
plate, coataining Tour tpecie* of fouil dngoni, h»ing tvo feet each, and 
of the amphibioui clou, which had heen dug out or ihs mine*, and were 
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current of atmospheric air. In some places, they can de- 
scend to coDsiderable depths, and even contiguous to the 
sea, without being much annoyed with irruptions of water. 
Beyond where the mipers have penetrated, we can have ifo 
knowledge of the earth, except from pebbles rolled on the 
shores, which seem to be strangers washed by the ocean 
front the deeper sur&ces of nature. Some of these con- 
tain gems and minerals ; and others pave our streets, and 
seem to authorize a presumption, that rocks, lying deep in 
the earth, are somewhat harder than those towards the 

' surface. Such are the bowlders at the Spurn Point, or 
cailloux rouilles of the French geologists; sucK are the 
light grey bowlder limestones, washed on shore at the sources 
of the Ayre arid the Wharfe, in Yorkshire, which contain 
the purest lime of any in this kingdom. 

With regard to subterraneous rivers, many of them are 
so powerful as to freshen the waters of the sea, which is 
the only circumstance by which some of them have been 
discovered. Charybdia issues with a very powerful current 
from the rock at the bottom of the sea, near the city of 
Messina. This discovery wa» made hy Nicholas Pech^ 
who descended afler a golden cup. It excites a consider- 
able swell in the water during the calmest weather; but 
being gradually curved by the more powerful current of 
th« Straits, (t forms an eddy of a hundred fathoms in 
diameter, which gently carries a ship round, without doing 
her further harm. Kircher, by a plate, represents it as 
doming from Africa; but the sm^ler river, to the south of 
Messina, does not appear, as he supposes, to be a branch 
of Charybdis, because it is ollcn boisterous when Charybdis 
is more calm. This whirlpool, being opposite Scytia, a 
dangerous rocky promontory, on the Italian shore, fur- 
nished proverbs to the people, and figures to the poets. 

. They said, " He that would avoid Scylla runs into the 
vorLex of Charybdis ;" and again : " He that would avoid 
Charybdis fells on Scylla." In Virgil's description, or 
imitation of Homer, we have a stretch of the hyperbole : 
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" Dextrum Scylla latus, lasvutn implacata Charybdi* 
Obsidet: atque imo barathri ter gurgite vsstos 
Sorbet in abruptum fluctus, rursusque sub anras 
Erigit allernos, et sidera verberat unda." 

" Far on the right, her dogs foul Scylla bides ; 
Charybdis roaring on the left presides, 
And in her greedy whirlpool snclis the tides, 
Then spools them from below ; with fury driv'n, 
The waves mount up, and wash the face of heaven." 
Drtden. 
Before entering on the changes induced on the earth by 
deluge, it is proper to meet on objection made by some 
geologists, against the Mosaic history from the marble 
Ubiels, which, in many instances, exhibit broken sheila, 
and fossil-teeth, evidently worn with mastication. To this 
it is replied, J,rsU that testaceous marbles are never found 
at any great distance ftoxa. the present level of the sea. 
Secondly, That from the creation to the deluge, the sea, as 
now, would make war on promontories, and deposit her 
erosions on calmer shores. Thirdly, That the shells so 
covered in places where the under strata were disposed 
to promote the formation of marbles, by the ascension of 
the marmorous fluid, would unite with the matter so laid 
on, and concrete into the beauteous masses in which they 
are now found. Consequently the Noble Author of tke 
beauties of Christianity, seems injudicious in the ascription 
of a mutilated and imperfect work to the all-perfect Being. 
" The very day," he says, " that the ocean poured forth 
his first waves, he doubtless laved rocks already worn by 
billows, shores strewed with fragments of shell-fish, roaring 
gulphs and naked cliflFs, which protected the sinking coasU 
against the ravages of the waters *." 

In other places, the turbid deposits of the sea, contain- 
ing salts, magnesia, and marine acid, holding a considerable 

* Count Chxesubriaod, tranatUed hj Shoberl, bo^ iii. chap. v. H« 
i" >a eicellGDt writer, lad judicioiu iraTeller. 
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qunntitjr of minerals in a state of solution, would, at- 
tracted by the combining and concreting essence of the 
under strata, repeat alt tbe other formations of primiUve 
nature, though in smaller masses. To these must be 
added, Ate lava, which in other places was rolled on the 
vallies by volcanoes, and tbe bursting of mouutainH, where 
the sea had a rapid access to their latent fires. These 
considerations respecting the state of tjie antideluvian 
earth may prompt us to epeak with deference of many 
formations for which we are unable to account. 

In making bere bntJioo divisions oftheeRitb, theprimitiveanttthe 
~ flood-wasbed bills and plaina, a deviation is mode fmiu fflost of tbe 
modem tbecmes, whicb generally give ua four, besides the effects 
of volcanos, and the daily changes made by estuaries or tides of 
the sea. These are 1. The primitive rocks, which have a sharply 
de&Dcd and ni^ed appearance. 2. Tbe transition, vrbich are 
more obtuse in figure. 3, The floetz or flat and stratified, as des- 
cribed page 62. And 4. the alluvial, said to cover tbe greatest 
part of tbe earth with clays, sands, coal, bones, and shells. 
"Transition rocks are supposed (by Werner) to have been formed 
while the earth was passing from a chaotic to a habitable state." — 
Jameson's Mineralogy, vol. iii, page 145. Aa these transition 
rocks contain confessedly shelLi which appear to have attained tbe 
age of forty or fifty years, and corelties which might have been 
forming a thousand before, a difficulty arises in admitting 
that the All-Perfect Being needed so much time to complete 
tbe fioisli of the second coating of tbe earth. And how could 
eitberaquaticorgramineous animals attain that age before the earth, 
and consequently the sea, was habitable? The floetz rocks also 
are often filled with beach-worn pebbles, sands, and sometimes 
with works of art, as tbe coin, and the brass pin found in flint 
mentioned by Kirwan io his Geological Essays. These are con- 
fessedly difficulties in tbe divisions affected by many geolc^sts. 
All theories not strictly founded on nature, not only embarrass 
and misguide tbe pupil seeking truth, but even the most learned of 
geological travellers. Professor Pallas left Europe with an idea that 
rocks were of three orders, — primitive, schistose, and hoiiEODtal. 
But in the Crimea, when examining the high ridge of mount Tau- 
ride, he found in the whole chun nothing bnt secondary rocks, 
having a dip of forty-five degrees towards the south-west, and 
' north-west. Humboldt ccHTected himself in other errors <^ like 
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nature. Professor D' Arcet fouml bimself misguided hj otitmm 
parts of thoee theories, at related page 81 and 85. D'Aubiason 
. found organic remains in mountuiis in the vicinity of Mont Blanc, 
which bad been considereil as primary. Journal des Minet, an- 
1812. Our compact mountain limestone ranges have been con- 
sidered as transition rocks by a sort of a general consent, and as 
agreeing with the characters of the Wernerian, which are allowed 
to " contain corals and zoophiles, according to Frofessw Thompson, 
which uo longer exist." We aball come at the whole truth by 
degrees. Professor Jameson says, "They contain corallites, eu- 
crinites, pentacrinites, entrochites, and trochites.'" vol. iii. 146, 
146. I agree with those gentlemen. After pertonally eisminiog 
the transition rocks at Castleton in Derbyshire, and the huge 
masses of grey-coloured limestone of Lancashire, and those of 
Settle in Yorkshire, 1 do assure the reader that they contun sheila 
of innumerable species, and lying in detached confusion as the 
wreck of Impetuous waters. And I am of opinicHi further, that' 
one sixth part of those shells agree in character with recent ones^ 
as Professor Cuvier has ingenuously admitted with regard to eleven 
of the sixty fossil shells which he examined. But allow me 
to ask. What age the vastly extended coral reefs might be from 
which these fragments were detached ! Moses frankly answers, 
1656 years. Is not the chrono1<^ uf Moses well supported by 
the appearances of nature} Could insects which are very minute 
form vast reefs of rocks in a less space of time ? Am 1 then to 
believe the Wemerians, that the All-perfect Being needed millions 
of years to complete the first coating of the primitive world ) Am 
I to believe tliem against millions of the dead who rise from their 
fossil tombs to refute the absurdity of this novel theory ! 

We now enter on the consideration of the desolations, changes, 
and new formations which the universal deluge effectifated on the 
sniface and the upper strata of the earth. 

Of the event itself, we are assured beyond the possibility of a 
doubt. We have no difficulty in proving it, except from a super- 
abundance of proof. It is asserted, both by sacred and propbane 
historians, how disguised and disfigured. soever the latter accounts 
may be. Plutarch, in his book on the industry of animals, men- 
tions both the ark and the dove. The account Ovid has given of 
the flood, in the reign of n king surnaraed Deucalion, which 
drowned all Tbessalia, and from which the king and hia wife weie 
saved on Mount Parnassus, seems to be a confused tradition be- 
tween the deluge oF Noah, and a partial inundation, which shall 
be noticed in order. The etymology of the name Deucalion, 
from AtiiTCfti! the teeond, and xaXeeu to call, fairly imports the 
recnllingof society a seeond time into existence under the patriarch 
Noab. It was Hsual with ancient nations to give new names to 

Sriuces, expressive of auspicious events ; a custom not yet wholly 
iscontinued. The landing of Deucalion on Mount Parnassus, it 
would seem, is but a confusion of tradition concerning the resting of 
the ark on Mount Ararat. The deluge not only covered both tb«M 
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mountainE, bat has left stratifications on all the higher 
mountains, as &r as the snow will allow ua to ascend. In 
Switzerland, Count de Saussure asserts, that marlBe petri- ' 
Actions are not found higher than 2,800 feet, (equivalent 
to about 3,000 English feet,) above the level of the sea, 
and in cjiverns sometimes to the depth of twelve hundred 
foet ; yet there the summits of the hills exhibit the desola- 
tions of the waters in characters which command universal 
assent 

The moral cause of this unexampled catastrophe is 
wholly attributed by the Hebrew historian to the great and 
incorrigible wickedness of the antediluvians. And what 
could be more aasortable to the Divine perfections, when 
the apostacy was total ; when all flesh had corrupted its 
way ; when the sons of the great seized the daughters of 
the poor; when ihe earth was filled with violence: when 
the prophesying and translation of Enoch had no effect ; 
when the preaching of Noah, and the building of the ark 
excited scoffing rather than reformation; what, I say, could 
be more assortable to the perfections of God, than to save 
the one righteous family, and wash away the filthy in* 
habitants of the earth ? 

The physical cause is attributed by Dr. Halley, and two 
or three other astronomers, to the near approach of a 
oomet towards the earth, which, Mr. Whiston thinks, d^ 
scended on the plane of the ecliptic To these suppositions 
real difiSculties may be opposed whit^ seem insuperable. — 
Why has not the same comet returned, and often returned 
in so great a lapse of time ? Why are the strata of alluvial 
earth found too numerous to agree with the number of 
tides which could take place during the short time that the 
earth could remain in the neighbourhood of a comet ? Nor 
should it escape remark, that a man, who calmly investi- 
gates the bounds prescribed te the ocean, and the precisioa 
of gravity in the flux and reflux of the sea, can never be 
brought to believe that the prodigious tides which ravaged 
the old world could be attracted to overflow the hills 
without a special command from the God of nature^ 
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The elder Rabbins, mosay followed by the Cbriatian 
fathers, commentiDg on those words of Moees, " The ibuo- 
tatns of the great deep were broken op," suppose an irrup- 
tion of latent waters, which covered the earth's surface to 
the elevation of the mountains. But such an elevation, 
instead of stratifying the earth, as we now find it, would 
only harden its surface by an immense pressure. When 
a spring tide retires, we every where find the sands bo 
closed by the pressure of not more than forty feet of water, 
as scarcely to be indented by the gallopping of a horse. 
Consequently, the flux and reflux of prodigious tides, seem 
the only theory on which the students of nature can ao 
count for the stratiflcation of the earth. And, as the moon 
now governs the vat-iation of the tides, were it lawful to 
indulge in conjecture, I should think, that God, who 
employs means the most natural and easy, was pleased 
to drown the world by an increase of eljptidty in her 
orbiL 

The Mosaic history of the deluge has been careftilly 
examined by Dr. John Lightfoot, who equalled the rabbina 
in Hebrew literature. Hie whole period, according to him, 
comprised a solar year. Forty-six days of this period 
were spent in conveying stores and provisions for the ark ; 
snd seven in receiving the beasts and cattle. The rain 
began to fall on the 18th day of the Hebrew month of 
Marchesvan, which coincides with part of our November, 
and continued forty days. During the fall of the rain, it 
is thought that the atmosphere was much darkened, be- 
cause it was afterwards promised that day and night should 
no more cease, Gen. viii. 22. The waters or tides con- 
tinued to increase for one hundred and fifty days. The 
decrease commenced on the first day of Sivan, which coin- 
cides with part of our May; and continued one hundred 
and twenty days. Thus we trace the counsel of faeavai, 
and not the accidental approach of a comet, in allowing 
Noah time to reap the harvest before the rain ; and in 
bringing him out of the ark at a season proper for fol* 
lowing the waters with the srads for the succeeding year. 
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. The changes and rav^ea of nature, correspond with 
the impetuous force of the flood. Travellers and geologists 
are all agreed, that, in eveiy continent and island, the 
mountains, hills, and decliviUes, are, in places without 
number, left desolated of earth, craggy and bare; and 
many of the rocks of bolder bills, and salient promonto- 
ries, appear to have been detached to a considerable dis> 
tance from the elevated summits to which they once be- 
longed. Against promontories and bolder shores, the flux 
and reflux of ifae tides would be so impetuous, as, in many 
places, to undermine their base, and the part so onder- 
mined, would &I1 prostrate into the sea, leaving the side 
from which it was disjoined by caverns and fissures, a 
mural and terrific precipice, to brave through future ages 
the incessant war of the ocean. M. de Saussure has de- 
scribed the precipice of the calcareous rocks of Mont 
Brezon, in Switzerland, as the most sublime and terrific 
he had ever seen ; and he traced the action of water 300 
toises higher than the lake of Geneva. Bishop Pontop- 
pedon tells us, in his history of Norway, that the water 
dose to the rocks is generally three or four hundred fathoms 
deep. In Flogc Creek, he adds, no bottom can be found 
with a line of a thousand iathoms. Nordall Creek is re- 
ported to be nine hundred fathoms in depth ; and other 
Creeks o( Korway, which indent themselves ten leagues 
within the land, continue to have three or four hundred 
fatlioms of water. The bottoms also of those creeks re- 
semble the land In hills, dales, and rugged rocks. — Several 
of our English navigators give us similar accounts of creeks 
in the western coast of North America, and in the vicinity 
of Nootka Sound. How tremendous must be the idea of 
the deluge descending from promontories so elevated ! 
How profound must be the guymes and abysses they would 
work by the impetuosity of their cataracts ! But it is also 
to be remarked, that all these contour and daring diSa 
have remained much the same since the deluge; the seas, 
as is evident from topographical history, have made few 
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advances, except against the promontories and shores com^ 
posed of Bofler eartJis. 

It is therefore apparent, that whatever eartlis the impe- 
tuous tides of the deluge washed from one place, they must 
of necessity deposit in another. This is an invariable law of 
the ocean. Hence one tide would bring gravel and marine 
eifuvite, already worn by the action of the billows rolling 
on the shore; another would bring sand, and a third clay. 
But though all alluvial strata were formed of the detritus 
of the old earths, they would repeat the first formation by 
combination. They would change into a variety of silica, 
rocks, marls, and minerals; while others, falling on more 
neutral earths, would remain in their primitive state. Thus 
also the deeper strata of the earth would be laid on while 
the waters were rising; and all the more loamy earths, by 
the gradual retreat and subsiding of the waters. These 
' long continued actions and dq)osits of the wftter are s sure 
guide in accounting for all the conformations and hetero- 
geneous masses found in most parts of the alluvial earth. 

This idea, tliat the deeper alluvial strata were laid oa 
by the increasing tides, assists us to account for the deposit 
of coals ; a subject which is here presented to the reader 
from the actual study of nature, rather than the perusal of 
books. Coal h confessedly a vegetable fossil ; and, from 
the purity of its beds, we have the justest grounds of con- 
clusion, that it once floated upon the sea. When analyzed; 
charcoal constitutes the principal part of its base. Acidu- 
lous watery bitumen, and hydrogen, it contains in various 
proportions. Its combustible qualities, and its ashes, may 
also be retraced to a vegetable origin. Both the bovey 
coal, and the coal which swiftly bums to white ashes, ex- 
hibit the fibres of wood. The argilla, and the animal sub- 
stances, of necessity mixed in tlie mass, have been very 
much converted into its own essence, as is nsual in other 
combinations of nature. Its colour is derived from iron, 
which it powerfully attracts; and no one could doubt of 
this, if he would consider the qoantity of iron contained 



n,g,t,7i.di^vG00glc 



INTBODUCTIOH TO GEOLOGY. 27 

in all vegetnbles, or bow powerfully this mineral changes 
vegetable dyes to black. The various families of coal, 
whether of jet, common, or ca'nnele, seem to derive their 
distinction from the different kinds of timber, and from 
contiguous earths ; but the more bituminous, obviously par- 
ticipate of a larger quantity of animal substances, which 
would also float on the waters. 

These floating masses of timber, eradicated by the de- 
luge, and locked by the roots and branches, and much 
increased by vegetables, as well from the sea as the land, 
were assuredly laid on by retiring tides in those calmer 
bosoms of the earth, where the sea was disposed to make 
her deposits. This is demonstrated from the stratification 
of the earth above and below the coal ; and from works of 
art being occasionally found in the mass. Pennant reports, 
that the ancient Welsh found a flint axe in the midst of a 
bed of coal. It is not questioned but the axe had been 
lodged in a tree, and floated there by the ocean. In alk 
places where the under stratum is horizontal, the coal is 
horizontal ; and where it is inclined, as is mostly the case, 
the coal is inclined ; but where it is rugged with rocks, the 
coal participates of the inequalities, being broken into - 
gauls. In such places, the miner suddenly loses his bed ; 
which, however, he finds again on working round. 

Bot coal, it will be said, ofien lies deep, and far below 
the level of the sea ; and, that whatever weeds the tide 
may leave in bays, they are raised again by the next tide, 
and mostly carried away. Near Newcastle-upon-Tyne, the 
Montague main colliery is more than one hundred and 
twenty fathoms from the surface, and covered with ninety- 
three strata. The Low Main coal^ at St. Anthony's, is one 
hundred and thirty fathoms deep, and covered with seventy- - 
four strata. The Staffordshire coal lies on a greater de- 
clivity, and nearer the surface. How deep the coal de- 
scends is unknown ; for the pits are not worked deeper than 
seventy fathoms. 

All these considerations may be regarded as difficulties 
Tather than objections. In studying the situation of the 
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Staffordshire coal, the following solution presented itself 
which, to me, appears satisfactory. First, that the vast 
flotilla of vegetables and timber, being completely, locked, 
roots itnd branches, by the undulations of the sea, would 
be deposited on the soft surface left by the preceding title. 
Secondly, that the various heath plants, which contain more 
iron than any other, with all other kinds of vegetable, 
and often animal substances, would so sink downward 
among the bodies of the trees, as to form one mass, and 
grciitly press the roots and branches into the soft earth. 
Consequently, the next tide, recoiling with indescribable 
inipetunsity, and being as turbid as the water cculd bear, 
could not possibly raise the vegetable mass locked in itself, 
nnd now adhering to the earth, until the waters were con- 
siderubiy advanced on a shore, which dipped one yard 
every four di, as is here the case: meanwhile, the turbid 
matter, among the calm, produced by the roots and 
branches, would make so rapid a deposit, that before the 
waters were high enough to raise the flotilla, the mass, 
under these circumstances, would, almost instantly, become 
completely entombed by an incumbent stratum. The next 
tide would lay a second stratum : and every third, fourth, 
or fifth tide, seems to have brought a new flotilla of timber, 
and left it in the western bosom of the mountain, which 
has become entombed, and stratt5ed as the former. In 
this manner, so far as the tremendous operations of the 
deluge can be traced, in the short space of two league^ 
fifty or sixty beds of coal were laid on between Burslem 
and Mowcop, as immense treasures for future times. The 
number of strata between each bed, apparently indicates 
the number of tides which rolled against this primitive 
mountain, between the arrival of each flotilla. On the 
eastern declivity of this mountain, where the Trent has its 
source, the coal dipps the opposite way, varying in all 
places, according to the fiood-washed shores on which the 
timber was deposed. — How weak then must be the argu- 
ment of Mr. Kirwitn, that bovey coal is coeval with the 
creation, because calcareous rocks also contain 27 parts of 
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a 100 of carbon. No doubt, all the families of coal, de- 
ficient of carbon, and very slaty, nre largely mixed with 
the turbid deposits of the deluge. 

Our attention must next be directed to the formations of 
nature, in the alluvial or newly stratified earth ; in which 
all the kws of affinity and' attraction would act with full 
ei^t. It is, however, to be remarked, that much of the 
matter laid on by the deluge, as rocks, flint, and minerals, 
being already formed, are the detritus of former strata, 
not liable to change. Yet the heterogeneous masses' would 
produce an immensity of formations, by the conflict of their 
component parts. These, tiiough weaker in the resources 
of energy, than at the first creation, would be the same in 
operation. The waters oozing through every strata, would 
form their subterraneous currents, and the atmospheric air, 
every where attendant on those currents, would aid tfae 
chrystalizations of the earth. Every essence of nature 
would collect and concrete in the struggle. Tlie whole 
alluvial masses would therefore change in colour, change 
in quality, change in character, and diversify in species. 
The silica would granulate in all dimensions, and assume 
their tints, as in the first creatipns ; the more calcareous 
masses would concrete into the various species of lime- 
stone ; while the more neutralized alumine would vary its 
colours and qualities, as it participated of surrounding sub- 
stances. — The whole would then, by the expansion of 
latent heat, and the diminution of moisture, break by fis- 
sures into masses, as they now are found to exist. 

This subject, respecting the concretion of earths and 
minerals, requires to be distinctly resumed, that we may trace 
the laws and operations of nature with the certainty of ex- 
perience. It should here be remarked, that though mine- 
ralogy, taking the word in the most extended sense, has 
been cultivated with great care for the last two centuries ; 
yet the authors widely differ in their classifications. The 
Germans, prompted by their numerous mines, were the 
first to cultivate the science. The dream of obtaining' gold 
firom earths and metallic substances, created many )abora< 
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tones, and made discoveries of great value, until Erasmuff 
satirized' the visionary pursuit in his dialogue, entitled, 
Alcumisiica. Keatman published in 1663, and was followed 
by others. Kircher, a priest^ in two folio volumes, called 
Muridus Subterraneous, accompanied with numerous platea, 
gave the public a synopsis of what was known to the Ger- 
mans and Italians. In 1708, Becher's work appeared, in 
which all metals that would bear the hammer were denomi- 
nated perfect, and all that were not malleable were denomi- 
nated imperfect. In 17S9, Sir Charles Lin ne's work ap- 
peared ; and his studies being favoured by a contiguity to 
the Swedish mines, he has endeavoured in mincralf^, as 
ID botany, to relieve the science of the diiferent names 
given to the same substance. But Cronsted's work, for the 
time, bore away the palm. He makes four grand divisions 
of the mineral kingdom; — earths, comprising rocks;— 
salts; — inflammables; — metallic ores. This work, re-pub- 
lished with Magellan's notes. Sir Asbton Lever made the 
guide of the classi6cations of his cabinet of mineral fossils. 
Sir Hans Sloane expended ^50,000 in procuring a similar 
collection, which Parliament purchased, and made the basis 
of the cabinet in the British Museum. 

The relation which', geology bears to chemistry and 
mineralogy, is that of a parent to her daughters. Geology 
examines the concretion and situation of all substances con- 
tained in the earth ; chemistry discovers their internal pro- 
perties by decomposition and combination ; and mineralogy 
describes their external characters. Since the analyses of 
chemistry In the humid way, have been brought to a very 
high degree of perfection, by Scheele, by Bergman, by 
Klaproth, and others, a renovation has taken place in the 
classifications of mineralogy, and in the application of more 
appropriate terms. It is an almost new-created science. 
Werner, Ip 1774, gave a system to the world, which is 
now generally followed by scientific men, and confessedly, 
by our industrious KIrwan. He describes the external 
characters by their colour, shape, lustre, transparency, tex- 
ture, cohesion, density, adhesion, feel, and fracture. The 
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classifications are by genus; — species; — family; variety, &c. 
The analyses of the ores, and the descriptions of their 
exterior appearance are conducted with all the accuracy 
that genius, literature, and experience can confer upon the 
subject; The three associate sciences have conferred the 
highest obh'gations on agriculture, on medicine, and on all 
the arts. 

Ores of iron seem to have a 6rEt clfum on our notice, 
because nature affords them in the greatest abundance, and 
with a few exceptions, all other ores are mixed with them, 
in a greater or a less degree. On examining the situation 
of the ore on the shelf-mines of Messrs, Hayden and 
Etwell, near Bradford, I found the principal stratum four 
feet above the coal, formed in a loamy earth, in horizontal 
parallels with the coal. The thickness is about five inches; 
I and four feet above it is a second stratum, two inches thick; 
and two feet higher a third stratum, one inch thick ; and a 
little higher, I perceived a fourth, not thicker than my 
finger. What an extraordinary law and sport of nature ! 
What a demonstration that the ferruginous fluid had as- 
cended in the alluvial earth, and weakened itself by each 
successive formation in its ascension towards the surface, 
to nourish the vegetable kingdom ; and especially the 
heath plants of those hills, which contiun ahunilance of 
iron! 

The figure of the ores is massive, from one pound to half 
a hundred in weight They are nodular, ovallar, tabular, ' 
and some specimens occur txitryoidal, and amorphous. The 
larger ones are hollow in the middle, in which four-sided 
white chrystals are always formed. In colour, the York- 
shire ores have a gradation of shades from the black brown 
to the dark red, and thence to the pale blue, and some- 
times inclined to the yellow ochre. — Animal and vegetable 
fossils also occur in the ores of various kinds. Bamboo 
cane is very abundant. I was presented with a riving of 
oak, so coated with the ore, as to preserve the fibres per- 
fect; with the upper end of a femoris, apparently fractured 
to obtain the marrow ; with a fir-appl^ as large as a child's 
4 
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head, of which many are found. In a word, whatever 
earths, vegetable or animal lubstancefi, were found in the 
stratum, which the ferruginous fluid chose to occupy, it 
has converted into its own essence. The iron ores below 
the cOal, in the above mines, are formed in a dimkiishing 
gradation of strata, as those above. 

I examined the iron ores also at Golden-hill, where the 
Grand Junction Canal has a tunnel through the moantain, 
and found their situation much th^ same as in Yorkshire. 
But the nodules are often larger, and more inclined in, 
coloar to a bluish clay. The colours of ores in general 
are found to parlicipate of the earths and matrices in which 
they form. 

The well-sinkers in Lincolnshire and the vicinity of 
Howden, oflen 6nd a stratum of stones, which they (»11 
Osmunds, irom Mount Osmund, in Sweden, which aboands 
in iron ores. Osmundic earth also derives its name from 
the same mounL Henry Bel), Esquire, of Estrington, 
took me to see a small heap, which his plough had dis- 
covered in a field. I am of opinion that they had been 
found in digging a well, and deposited there ; and no well 
is deep in that neighbourhood. In colour, they declined 
from a dark red to an iron grey. In figure, they were 
nodular, ovallar, reniforraed, and some of them had pro- 
tuberances resembling the half-fingers of a man's hand. I 
was further of opinion, that they contained above forty per 
cent of iron, and were much more free from sulphur than 
coal ores; and, consequently, a. desideratum for making 
edge-tools. Bergman mentions white ores of iron found 
in Sweden, Germany, France, and Spain ; and called 
Slahlslein, or Stahlertz, by the Germans, because the metal 
contained in them can be manuftctured into the best steel. 

Pyrites, {miipt-ns, fire-stones or crackers,) are ferruginous 
minerals, saturated with sulphur, vitriol, &c. and may pro- 
perly be classed among martial ores. In colour, they are 
more inclined to a grey, and to bluish clay than the iron 
ores. In figure, they are found nodular, ovallar, reni- 
fonned, and disseminated. The mundic or copper pyrites 
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cf Cornwall approach in colour to the yflUow gold ; uid 
•re found loinetimes massive in cubes, but taostly diaaemi- 
nfited on a matrix. The white pyrites receive their colour 
from arsenic, and require considerable time to diisoWe iff 
the open air. They are found also in chalk* and in moqt 
other earths. 

Reelecting the very extensive' bed of pyrites in the 
Bircliing wood-pit, near the Grand Junction tnnnel, I 
noted down the following pardcularg, from Joshua Han- 
cock, who sunk the pit Sixty feet below the sur&ce, he 
found the three-feet-bed of coal ; and thirty feet belowi the 
Bider-bed, consisting of slaggy coal, five feet thick; but/ 
the three upper feet are better than the two lower. £^ht 
feet below die Rider, is a third bed of defective coal, four 
feet thick. Six feet lower occurs the Ragman-bed, the best 
and thickest in all the mine. At a further depth of forty- 
dght &e^ is a fifth bed of good coal, seven feet thidc 
Sixty feet lower, and about two hundred and eight feet 
from the surface is the pyrite-bed of coal, eij^^ feet 
thick, and not much inferior to the Ragman. In this bed, 
occurs a phenomenon of great interest to the students of 
nature. In the midst of this coal, the pyritous fluid has 
concreted to the tbidcness of two feet The incumbent coal 
is two feet and a half thick, and the nether stratum five 
and a half: of course, the coal was originally ten feet thick. 
But they do not work the nether coal, the pyrites being so 
' indurated, that thir^ pounds of gunpowder were expoided 
in penetrating through the strata. In colour, they are 
more brassy and yellow than other martial pyrites ; and in 
figure, those I procured, are much diversified. Eigh^-one 
feet below the pyrite-bed, is another ten-feet bed of swift 
burning coal, whose ashes resemble those of fir-timber. 
How extraordioaiy is the law of this pyritous fluid, that 
out of seven very rich beds of coal, all as yet penetrated to^ 
it should concrete in the sixth, and convert the coal into its 
own essence and completely change its colour, figure, and 
qualities I And were it not fiir these providential ctm- 
cieticHU, the coal could not be burnt in our houses the 
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efflovia of ignited pyrites being peculiarly destructive t& 
the lonf^ But, after oscertuning these, anil innumerable 
facts of a similar nature, hew Is it possible to receive the 
notion of some geologists, tliat *' All our mineral strata, 
banning with granite, have been prodnced by chemical 
precipitations, from liquids which had originally encom- 
passed our globe 1 1 1" How could an element, so dnifbrm 
in qualities as the sea, make precipitations so diversified ! 

The magnet ought also to be classed among marUal 
ores, iron being the principal proportion of its compo- 
sition. It is dark, or almost blade in colour; batftvof 
Its properties are known, except its powerful attraction ot 
ironj or of any other mineral partidpoting of ferruginous 
qualities. ' 

With regard to the richer ores of the mineral kingdom, 
it may be a disputed subject, whether the botanist, who 
exalts in tracing the beauty and variety of his flowery can 
have any advantage over him who investigates the more 
latent and permanent beauties of nature. The student, who 
calmly examines the private and public cabinets of ores and 
fiwsils, on a liberal scale, can have no difficulty in acceding 
to this opinion. All we can do here, is merely to name a 
tew, and refer the reader to the works already named. 

Platinum, the heaviest of metals, forms itself in thin 
strata, fW>m the sixteenth to the eighth of an indi in thidc- 
ness ; is exsiccated into regular cubes, and never adhere* 
to its matrix. It contains considerable alloys of osmium. 
Iridium, and of iron. 

Gold, like platinum, is formed in thin strata ; but ita 
cube* are worn with fHction at the bottom of rivers. Gold 
also is found adhering to a matrix of quartz, and other 
rocks ai^d earths, sometimes crystallized, Bometines fo> 
liated, and sometimes interspersed. It is very generally 
diffused through all nature, though in small proportions, 
as in sant^E, clays, and pyrites. In the British Museum is a 
beautiful specimen of native gold adhering to its matrix. 

Ores of silver oflen resemble ores of tin. Sometime* 
they contain naUve silver in matses, or graoutated. Some* 
tin^ the ore ia laminated, and in other specimois tessv 
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lated; and oftm associated with ores of gold, copper, and 
lead, adhering to the same matrix. It is this varie^ (^ 
minerab and alloys which diversifies the cotonrs, end 
figures, and multiplies the beauties of the ores we see ex- 
hibited in well-selected cabinets. 

Ores of mercury are distinguishable from all others by 
the fluidity of the metal, which lies disseminated through 
the matrix in an infinity of small globules. In some mines, 
these globules have descended into the cavity of a rock, 
where the miners have but to put it into bottles ; but in all 
other instances, the ore it distilled, and the mercury carried 
Qp in transparent fumes, which are collected in water. In 
colour, the cinnabar ores are red ; some are hepatic ; and 
sometimes native vermillion occurs. 

The Copper ores are among the most beautifnl of the 
whole mineral kingdom ; but the beauty of many sped- 
mens in cabinets is much impaired by long exposure to 
the air. They decorate the diimoey-piece of almost 
every miner in Cornwall, and in Wales. Sir Ashton 
I.ever collected one hundred and fifty specimens; the 
BriUsh Museum exhibit* specimens selected mth equal 
judgment. The taste of the Swedes, the Germans, and 
Russians, is umilar to that of the English, it being a sen- 
timent of human nature to admire productions of nator^ 
so various in figure and exquisite in beauty. In colour, 
they descend fi:om the black brown to the Madona, and 
the finest shades ; and diversify their crystals according to 
the pr<^rtion of salts and pyritous sulphurs with which 
they are combined, and to the matrix of quartz, crystals, 
shorl, or mica, in which they are formed. The waters 
oho which descend through the veins of co[^>er ore^ have 
the ungular property to seize all the particles of sheet-iron, 
and convert the whole into real copper ; but of a nature 
more brittie than the sheets rolled from the pure metal. 

lln ores are mostly of a dark dull colour ; but their 
lustre is great as reflectors. The veins, when cut by the 
«trokes of the workmen, reflect the light of the tamp with 
remarkable brilliancy. The fhutures are mostly lamillar> 
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or minutely conchoiilal ; and tbe crysUla exfaibit a varietj' 
of tints and figures. The wood-tin» found oa\y in small 
pieces in several mines near St. Aiutle, I am fiilly satitfied, 
was, as the wood in iron ores, once real timber, seized 
hy the fluid, and converted into tin, because of tbe exact- 
ness of tbe fibres, and because of die inm in those ores, 
which is inseparaUe from timber. Tbe stream-tin coOsista 
of particulea of Un washed from the mountains into the 
streams ; but especially of particules washed frotn pulver- 
ized cffes, .and become Increased and concreted into pol]r> 
gMial figures, often . approaching the cubc^ but mostly 
octohedral, and swnetimes quadrangular pyramids. They 
are too large and too numerous to have escaped the careful 
notice of the workmen. 

The situation of the tin and caf>per ores, is a subject of 
Uie f^eatest interest to the geological student. The loads 
of the mines in St. Just, extend into the sea : and I have 
no doubt of their extending under it to the Isle of Anglesea. 
Were I allowed to transport myself to a favourite spot in 
my earlier years, I would say, that a lover of nature nigbt 
stand among tbe once hollowed granite Uocks of Cairn 
Brae, and see both the seas, and looking northward to St 
. AgnesB, and westward towards the Lsnd's-end, most of the 
mining district in Cornwall west, would be commanded at 
a view. He would see a grand chain of vokeals or mines, 
ancient and productive, in which myriads of his fellow* 
creatures are burrowed, sometimes to the depth of two hun- 
dred fathoms ; and sometimes penetrating under the sea, till 
in tempests they can hear its surges break above their beads ! 

On descending those mines, and on obliquely penetraU 
ing their shafts, he would find the granite strata, which 
raise their rugged heads on the hills, and guard the coastf^ 
descending in the same strata, but softened from the sur- 
face with kellas or schistus, and the schistus sometisMf 
separated with thin veins of ochre, tinted yellow by oxyge- 
nated iron. In some places he would find those graod 
pillars considerably curved, wbidi coincides with the t^intoR 
already laid down, concerning the cunUed masses in dn 
fint creation, and of tbe conser|ueDt flattened strata, snd 
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tnqa&nt cnrvaturaa, by the irr^vlA^ presnire a£ the ciyt* 
talliutioD. He would permve also how tkeAe atrsta had 
baeo (Novated often into vertical and »U other poggtble po- 
aitioni : a law <^ nature, which has eparated oa the whoU 
uur&oe of the earth. He would find Uie ridi load of tin, 
often twenty inchei. thick, lying parollet with the graslta 
strata, end ruring from depths unknown^ till the plough- 
■hare diKOvara its existence. He would find also many 
small bpanchee of th« load extending, till gradually lost in 
the schistus and th« ^r. In soma iinnei, and at ^o pett 
diitanee irom the load of ^o, he would find « load of copper 
on, equal in tbickBeas to that of the tin. And, strong aa 
the granite pillars v», he would, in certain places, find 
them fractured, with a sidMidence, and a vein of copper or 
of tin formed in the fracture ; which loads BnqueatioBably 
are of juvenile birdi, compared with tho$e in the primordial 
rooks. He would find, both in the sides «f fissures, and in 
the fraetured rocks, decorations of ciystals and of ores* 
vari^tsd in ctdour, and direreified in figure^ consonant to 
the richest sports of natare. In a wwd, he would some* 
times find ores of most other metals, limpid streams, ever- 
making formations of quartz and ^r ef beauteous whiter 
and no where be exposed to the carbuirettad hydrogni, at 
ouoe terrific and destructive in most of oar collieries. 

TIm ores of Lead contain a peculiar variety of figtue^ 
and of fractare; but nre not dtstinguldied with eipial 
variety of coloiv, as those of copper and tin, except tAiea 
mixed wiU) other minerals. He ore^ denominated g^eBa* 
consist of lead largely alloyed with sulphur. In colour, they 
often approach the green, the yellow, and the brown. 

The ores of nickel, zinc, (comprising calmine and blend) 
antimony, bismuth, tellqrim, arsenic, eobtdt, manganese 
tungstein, molybdenuoi, annium, titanium, chromium, co- 
luaabium, and tantalium, forai, by their peculiar lawi^ and 
possess, great variety c^ «4our Mid beauty, as weU as of 
figare. 

From minvals, our next tranntion is to the alluvial 
rocks, which have every whwe formed themselves in ' the 
•trttifled earth, to the great advantage of socie^. These 
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bong composed of Bands, crystals, minerals, clajrs, and 
rocks, first concreted after creation, are but secondary for* 
nations ; and consequently never pnre | and mostly leM 
hard than the primitire. The exsiccated fiasnres also are 
more namerons and less wide. Hie coloars, it would aeeiD« 
lure suffered some impairs of liveliness and beauty. 

I would here repeat a general principle, that the genera, 
the species, the &milles, and varieties of rocks and codcf»* 
dons in the allavial earth, have proceeded from the varie^ 
of deposiu warped on by the &r rolling tides of the del uge ; 
and that their concretions have proceeded, not only from 
the chuiges induced by internal affinities, but chie&y from 
the ascension of primitive fluids, which would spontaneoaaly 
repeat, though in a weaker d^ree, all the formations Ot 
primitive nature. 

Lime-stone* comprising every spedes of calcareous earthst 
has the first claim of notice, from its abundance. In coloort 
it participates of all the days, marls, and minerals, which 
enter into its composition. On the lAUcashire hHis, it it 
dark grey, proceeding from thin coatings of black, which 
lie between the crystals. The Ferrybridge lime-stone is of 
a doll willow coloar; and that of Mendip^hiUs is red> varie- 
gated with blue, yellow, brown, and fiesh-coiour. 

Lime-stones are classed in spedea and families : the are* 
naceoaB ; the ulidous, of which many families, Mr. An- 
derson says, occur in the vidoity of Sunderland ; the tes- 
taceous, as in marine-shdls; and stalactites. The calca- 
reous marls may also be r^arded as wanting only an 
increase of silica to concrete them into lime-stones. 

The Portland-stone, as all other free-stones, is among 
the local formations of the aUuvial earth. In colour, it is 
vdiitisb, obviously from its vicinity to the chalk ; and, in 
hardness, it improves by exposure to the air. St. ^nl's 
cathedral, and the Hansion-honse of London, are proofii 
of its durabili^. The Batfa-stMi^ when qnarried, is re- 
markably soft; but with exsiccation it becomes indurated. 
The calcareoui marls have given it a 'beantiful basket yel- 
low; and in gravity, it slighUy exceeds the Fortiand free- 
stone. The stone which occurs in the direction of Don- 
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CBStfo utd Thorp Arch, in Yorkthir^ partidpAtai of a 
middle colour between the Portland and the Bath ttone ; 
and the three are nearly equal in grarity, and in the 
quantity of calcareous earths irtiich they contain. But the 
atone, hud on the brows of the hills weit of Leeds, by 
deluge, surtosses all others iu England, for beauty and 
durability. In colour, it approaches the Bath stone ; but 
ia often vari^Hted with red calces of iron, or the Uui«h 
tinU of clay. The upper part of the qoarries contain flags, 
nsed fiH- the walking-paths of London, and uiany other 
towns, and slates for hooaes. But each of these fenr va- 
rieties of ston^ lying towards the top of the quarries when 
the concreting fluid ts weakened, are i^t to decay by ez" 
posure to the air. The side oi Lelant ^urch, next to the 
sea, I perceived, bad decayed about bne inch, half way up 
the tower, as indicated by the limev which had retained the 
figure of its first cemenL 

Granite rocks, whidi compose chiefly the great pillars aS 
monntains and continents, occur in the alluvial^ as in th« 
primitive earth. They difier widely in colour and cha- 
racter, according to the rhombic quart2, the feldspar, the 
dnted shorl, the ste^tet, the hornblende, the basalts, th« 
garnet, Uie mica, &c. which, in different places, enter into 
their composition. The grey-colonred granite of Scot> 
land, is so indonted, aa to be employed in London and 
great towns for paving the streets. These rocks are primi- 
tive prodnctioni. Those of Scilly and Cornwall are softer 
in quality. Of sand-stones, we have many varieties! pri- 
mitive and alluviaL In colour, they are yellowish, greyi 
tinted with oudea of iron, or with veins of red oxide i 
but others are of a darkish red. They readily pnlveriae^ 
and become very white when calcined. These araneooa 
concretions sometimes comprise quartz, flint, hOTostone^ 
Mdspar, &C. iSometimes calcareous, sometimes silicioiu, 
and sometimes argiUaceous qualities, predominate in their 
ooncretiona; and when highly indurated, they make miU- 
stones. It is for want of those qualities that many strata 
of sands cannot concrete, though pressed by the superin- 
cumbent strata, so as to have the appearance of rocks. 
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HiB chalk Mdi^ extending from drt tonth east of fins' 
hud, to ■ cMwdenble distance in the nonh of France 
ftfibrd a besodftd nmty in the rtntiiication of the earth* 
They u« appftrentlj among the lacett deposits of the 
^cjuge, Tlw cliBlk, Bontfa of Dartfbrd, bb in other 
I^&oes, eontaim vegetable impretRioo^ and marine shells. 
In colonr, tnitie^ and hsTdnwiPt the vonettei of chalk cop> 
fespond with the nrietiei of limestone ; and this corr»* 
■ptmdene* ia confirmed by asslyBia. Of a hundred partSf 
Vaaqoelin fiiund 5S Itme; 4S earbonie add ; three wtttact 
and two ftlnttiine. Kirwan has adopted this analyus. Cotk* 
teqoently, they are lime-stone in some dq^ree nestralized by 
* taperabondaoCe of fixed air. , If, after calmly contem* 
plaUng many Tarietiee in this calcareous family, geologists 
irill allow me to haxard an o|rimoB as to the change of 
lime to chalk, it should b^ diat of Uie ascension of a 
fluoric acid, which has seised and decomposed the silica in 
the Ilme*ston^ and concreted it again at the almost eqni- 
Aistances of three and four feet. Tlie indurated qualities of 
Ae rock being liiin destroyed, it is leit soft, wd is rapidly 
Wasted by the widnlatioin of the sea. The feiniginoiia 
fluid also, being hereby set more at liborty, has ascended to 
the incambent strata of marls, and very mtich reddened' 
Aeir tints. The siliceous fluids have alio ascended among 
tbeee marls, uid concreted in gem-coloured flints, ovallar 
and amorphous in figure. 

The genia of nlica comprises its species and families, 
and varieties of flints or gems, which cannot be couited. 
Flmts in iHk chalk are black, dark grey, and spotted with 
white, when less pm«. IIkj are semi-transparent; and 
often highly so. In figore, nodidar, portubovse, amop< 
pdous. When caltaned, they are white as the purest lima 
Whether concreted as pebble% or ctystollized as geoi% 
they partkapate of the rmh colours of all the earths in 
which they form. Eqoal parts of dulk*flin^ of calcined 
btaes, and of Cornish day, constiMe One oS the tiest 
bodies of British porcelain. P^initire and burial saiid% 
infinitely diSiised on the whole earth, must hare uniformly 
been concreted near the vdriaao, the actnn of the atmos' 
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{diere btang highly sdven^ would resiit all larger coocre^ 
tioDg in that positioQ, What a gracious design of Prow- 
dence in favour of ogrictilture 1 ' 

The Tarioua ai^Ua, before supposed to be tbe tedimentB 
oS primitiTe ro^s, eeem to occupy a greater varie^ <^ 
positions' in the alluvial than in the primttive earth. Th« 
podtiona of their strata are much divided, lying between 
•uids and gravd, on the one hand ; and rocks and schistus, 
on the other. Hrace also tfaeir great variety of colour, 
character, and loamy mixtures. The tides b»ve so amply 
distributed tb«n through all parts of tbe earth, that there i« 
DO deficiency, except on tbe summiu of mountain^ and in 
sandy places, which tbe united industry of ages is called to 



Clays, as rocks and minerals, are divided Into Bpeo/SMf 
fiunilies, and varieties. Native ai^ is a pure white; bnt 
it is a phenomenon to find either native earth or mineral 
in a pure state i tbe specimens vary much. Tbe porcelain 
cUya approach in colour to the grey, tbe yellow, and the 
white. The Corniab porcelain clay contain* a small pro- 
pmtion less of silex and more of argil than tbe day of 
Limoges; bat this is remedied by adding more of flint and 
bMie in the composition. Pipe-clay, is very adhesive to 
tbe tongue, and greatly increases its whiteness by baming. 
Our Hampshire Mien' earth, much enquired for in speci- 
mens by fordgn chemists, is neither adhesive to the tcHign^ 
nor e^rvescent in acids. It has a resemblance in colour to 
aone specimens of the Cornisb clay, but contains a greater 
proportion of silica, and possesses in a high d^^re^ the 
power of converting the oil in unfulled ctotb into soapw 

Ocbies, and all aT;i^aceous pigments, whatever be their 
tints, ate classed amcaig the families of days. The Lea- 
keon system ascribes their .colours wholly to iron. Tbe 
colour of rudd, reddle, or rcd-cbolk, proceeds from oxyge* 
nation, and the absence of adds ; while the yellowish ap* 
pearance of some days, and the yellow of ochre, are tinted 
with tbe calces of iron highly oxygenated. — Buttbeefiectof 
oUier minerals must not be exdnded from tite theory- (^ 
coloured earths. * 
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On DO tubject, perhaps, ii our knowledge more limited 
than on the cause of colour. Whether colours are hi-> 
berent qualities of certain bodies, or vhethu: they whtdly 
proceed from varioDs dispoeitions of the Umine, are secrets 
of which science cannot spealc with confidence, llie 
crystals of iron and of pyrite-ores are white ; ;et when 
their ostdes are decomposed, the snlphat or copperas is 
green. Copper also gives vitriols of varions colours; and 
in general, if tin and antimony are excepted, the colours of 
precipitates vary, as we vary (he precipitating agents. 

This subject, being intimately connected with the latent 
colours of the earth, merite a conuderation here. Brog- 
niart, almost two centuries ago, wrote on enamel colonrs. 
Neri has since written on the stains of glass : Merret, and 
afterwards Kuuchel, have added notes to the last work. 
The subject has been discussed in the ninth volume of Lei 
Annales de Chefiie. Our Encyclopedias are very defident 
on this subject Gold, with various proportions of ulver, 
give both the rose colour and the purple in various shades i 
vbSe pure silver gives the amber odly. Reda are ob* 
tained from calcined copperas and vitriol, carefully washed 
from the acids. Yellow from four parts lead ; two parts 
tin; and one part antimony. The purple blue, from Man* 
ganese, which is changed to a mnlberiy, by adding a sixth 
part of lead. The common blue of table ware is whdiy from 
cobalt, purified as much as possible from bismuth and 
nickel ; and the calx casKJi, or high blue, lately discovered 
by the French, is one part gold, and five parts tin. The 
various greens are from copper; but the Chinese still sur- 
pass us in one of its ^ades : it is di£Scult to separate the 
copper wholly fnan iron, which injures the colour. The 
white is from arsenic, and the black from amber and 
cobalt These are the primary enamel colours, of which 
the various shades are made by varying the portkmsi and 
by increasing the fluxes, which consist of borax, glass, and 
lead. By the essences of these minerals all the various 
gems of nature are tinted, and with beauties superior to 
art, because the colour maker cannot equal nature in die 
purity <A his preparations : yet our landscape painters, ea 
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porcelain, have exhibited speamens, which wiH snrviTe the 
canvas^ and prove to fiiture ages that the art has nearly 
approached perfection. 

These hypotheses of colour may receive some fiirther 
illustratioD, though not a solution, from the prismatic 
colours of light ; for each increase of radius in the prism 
presents a new colour to the eye. It is the same in the 
iris or rainbow. The seven primary colours lie from the 
earth in the following order ; the violet, the indigo, the 
Une, the greei^ the yellow, the orange, the red : but whai 
these rays are converged in a focus, they appear white or 
bright as the sun. If the bow be seen in the speculum of 
water, the colours appear inverted. If the diower fidl 
through two clouds, the npper cloud reflects less distinctly 
than the water, a second bow, where the colours appear 
inverted likewise. HiB semblance of inversion arises solely 
from the position of the spectator. When the trees on the 
of^Kwite side of a river appear inverted, on crossing the 
water, and* stooping, they appear uninverted, and if I conld 
raise the opposite side of the river to be almost perpen- 
dicular, both the trees and the bow would appear in a direct 
position. Iliis simple exposition copied from nature her- 
self I am awar^ is at dissonance with onr opticians. They 
explain the phenomenon of the inversion of the colours in 
the second bow, by placing two sides of a triangle in the 
dropt falling through the first bow, and t'hree sides of k 
square in the drops felling through the upper bow. These 
squares, which have found their way into every plate of 
optki, I regard, speaking with deference, as conjectures 
which o&r violence to the laws of refracti«i. 

The'primary colours are exhibited by polished mineral, 
almost as distiactiy us by the prism, and by the reflection 
of water. At the Hayle copper-works, while a thick piece 
<rf red hot copper wan under the hammers, I observed, that 
«ach knotty chip, cut off by a chisel, beautifully exhibited 
all the seven colours. It is the same with the scum of lead 
removed from the bright liquid metal: and also with a 
hl^ly ptrfished poker put into the fire till the ead is red 
with heat The ascension of the red heat disturW the 
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lamiiue of the iron in Twiom d^rees, and exhibits in its 
progress all the scycq prinuty colours, Conseqaentlj, we 
are still left in ancertainty, whether colour bs an essential 
quali^ of bodies, or whether it wholly depend on the dis- 
position of their lamiote. 

Since the deluge of Noah, very important changes have 
been induced on the surfiice of the earth by the sea, and 
in the bosom of the earth by vdcanoes, and earthquakes. 

The sea, making an incessant war on the promontories, 
has dqxned its washings in the calmer retreats and inlets 
of the tides, and sometimes changed the course a£ rivers 
and often warped np bays and harbours in all parts of the 
earth, Canterbury, now twelve miles from the ocean, waa 
once a sea-port, and its harbour opened with a doable 
channel round the Isle of Tbanet The Rev. Mr. Ray 
reports, in his three discourses <»i the wisdom of God in 
Ae creation, that a ship's anchor was dog op at Westbero^ 
three miles below the city, and another at Broom on the 
oppoute side; and that the andent anchorage, aboonds 
with oystw-shell, and other marine fossils. At Reading, it 
is added by the same author, that a stratum of oysters 
extends over six acres of ground, and about founeeo 
feet below the sor&oe. The like phenomena occur in 
Gloucester^ire, and on the shores of the Rhine, and 
the Ohio, and it is believed, in the lower ground of 
most rivers. Herodotiu reports, tn his Calliope that the 
Kile and the sea had warped Lower Egypt as much as eight 
or nine cubits ; and since his travels in that country, the 
Lake Mereotts, then sixty leagues in circumference is now 
scarcely twen^. The Dutch, almost in our own times, 
have gained a country by banking ctf the seas. In Che- 
sbiro also, indisputable marks appear of the retreat of the 
sea from iu ancient bounds. As the abovenamed Joshua 
Hancodc was digging Goodman Lunts* pi^ in the vallsy 
below Talk-o''th'-HiU, twenty feet below the surfece he 
found under a quogmir^ a six-inch stratum of rainer^ 
clay, almost impenetrable. After lading the puddle of the 
morass, and breaking this indurated stratum, he came to 
the dry dusty bottom of a river, bereft of its stream ; and 



it,Googlc 



IHTSODDCTION TO CEOIAGV. 45 

in the midst of the bed, was a row of hipping-stoses, ot>> 
vioodj worn by the feet of passengers I The depth of 
this forsaken river, is, as near as I could estimate, parallel 
with the present Meres of Cheshire. 

With regard to inandations, which have very mu^ in- 
creased the retreat of the sea, a very conuderable one 
happened at an early period after the deluge, and which 
has almuat esc^>ed the notice of historians. According to 
Cedrenus, as quoted by Eusebius, it overflowed Th^es, 
the capital of Upper Egypt, and drowned Ogyges, the 
king, who had founded the city. The learned Varro places 
this inundation, as fifteen hundred years before the building 
of Rome. Fliny attributes its ravages to a comet, whose 
revolution was 665 years. In the time of Ogyges, says 
AngnstJne, in his city of God, there happened a flood, not 
general, like that of Noah ; but greater than that in the 
time of Deucalion. In Helvicus's chronology, this inun- 
dation is placed as happening £31 years after the deluge of 
^oah ; that of Deucalion is placed, by other cbronologists, 
at a Uter period of 2S0 years, and in the year of the , 
world S4S7, according to Usher's chronology. These iii- 
nndatuMis being credited by so many early writers, induces 
me to think Mr. Bryant mistidien in referring them to the 
deluge of Noah. 

The eftcts of inundations subsequent to the deluge, are 
very oxispicaous, especially where elevated tides have 
sported on the lower grounds. On the levds of the Tren^ 
parallel with the high-water mark, are thousands of oak 
trees, covered in a morass of blue clay, from four to seven 
foet deep, which the farmers dig up uid rive for fencings 
after the manner of park paling. Some of the trees lie at 
a greater d^Kb, and others, which once lay on or near the 
surface have perished by the action of the air. The sap of 
Ihe timber is decayed ; and though the heart seems unim- 
paired, it decays also after being two years exposed to the 
air. The roots, however, sawn from the trunk, and placed 
edge-wise in a fence, will endure for twenty or thirty years. 

Since examining ^ose andent remains of the vegetable 
kingdom, ] have oft^ reflected on the caus^ and its ope- 
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ntioni, and have cmne to the foDowing concltnioDs, wbich 
to me sppesr satufaciory. 1. Tlat the inoiidstioD, wbich 
laid them prostrate ha{)f>ened at the aDtDmnal eqniiio^ 
becaiue of the mulUtude of hazle-Dut« which are dug up 
in perfection of figure. 2. That it happened at an epoch 
■nfficiently distant from the deloge of Noah, for the tiinber 
to attain the highest perfection, and while the arts were in 
a state of infancy; for in 1816, a war-canoe was dog up 
near the Witham, which runs from Lincoln towards the 
•ea. S. Though many of those oaks, lying in the deeper 
parts of the morass, seem to be a deposit of the waters ; 
yet others less deep, and regularly disposed with thdr roots 
towards the west, and their branches towards the east, 
appear to have been blown down by an equinoctial hurri- 
cane their roots being first loosened by the erouon of 
powerful tides. 4. That the morass, into which much of 
this timber was thrown, and the washings of morass and 
warp laid upon tho other trees have a very eztraordimu-f 
property of preserriog all kinds of vegetable and animal 
substances, without petrifying them, as is the case when 
they are laved among siliceous earths. This may be attri- 
buted to the purity of the clay, and the moisture of (he 
incumbent stratum which excludes the air; to the tanning 
prinaple of the oak, which has tinted the clay to a dark 
or blackish blue ; and to the iron, which so much abounds 
in heath-plants, that an equal pordon of calcined lime and 
these plants will yield sul[Aat of iron. 5. Though, after 
a considerable residence near the above levels, I had no 
means of ascertaining the exact height of the waters, during 
those inundations ; yet I was fnlly satisfied, that an eleva- 
tion of less than ten feet, above the usual high-water mark 
of equinoctial tides, was more than adequate to produce all 
the efifects which have occurred ther^ and wliich natural 
history reports to have happened on the Rhine, the Oder, 
and in other parts of the earth. 6. In^a word, the slow 
pn^ess which the daily tides have made in warping up 
these levels, and all other retreate of the turbid waters, is 
to me a cbrontHuecal and satisfactory proof of the truth of 
the Mosaic history; tor as, little is done in the tbicbwsi 
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and enlargement oF these horizontal strata, is coold poa> 
sibly be expected in the lapse of more than four thotuand 
years. — On what ground thea can a geoloj^ embrace 
Count de Bnffi>n's theory, that the earth has been formed 
by an eternal war of the ocean sgainit the base of cliffii 
and promontories ? Why are not all the moantains washed 
lerd with the pUins, and the whole earth a dull and weary 
savannah of nearly equal level ? 

From- the inundations of the sea, and the retreat of its 
waters, after warping np the lower grounds, I would en- 
deavour to account for the strata of salt which extends for 
fourteen miles over the lower parts of Cheshire, and in 
some places at no great depth. The crystals are some- 
times found adhering to small pieces of wood, which once 
unquestionably floated on the waves. At the mouth of 
every river, the daily conflicU between the tide and the 
stream naturally form a bar. And in places where the 
stream was weak, as in Cheshire the obstructed waters 
would leave shallows, meres, or lakes, behind, on the ii^ 
reguhir sur&ce of the earth. These bars and banks would 
be overflowed by the equinoctial tides, whose waters^ wh^ 
evaporated to a ceruin d^p-ee, being gready strengthened 
by the saline matter which would ascend from the lower 
strata of salt, which exist in that county, would form the 
strata successively, as now found. 

A private letter from the Rev. Eobert Carver, Metho- 
dist missionary at Ceylon, transcribed by permission, throws 
some light on this part of geology. At Hambantothe, op- 
posite the Point de Galle, are flats, separated from the sea 
by s sand-bank, which contains a spring of fresh water. 
These flats, having, no outlet into the sea, become inua- 
dated during the rainy season, with the rivulets from the 
neighbouring hills. The succeeding hot weadier ev*p»> 
rates the lake, and a stratum of salt is left on the surfkc^ 
in some seasons twelve, and in others fourteen inches thick. 
This phenomenon undoubtedly proceeds, not from thg sub- 
. terraneous access of the sea, but from the decomposition 
of the saline strata at some depth below the sur&ce of th« 
flats, which the raia-water will mtturally do. 
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According to Mr. Blan^ borax u deposited on the fliti 
Oontigaoiu to s mineral lake of hot water in Thibet, alnio«t 
in a aiinilar manner. When the snow ialli^ they pnmp the 
Waters of the lake on theae barren flats, which are sepa- 
rated bjr an furtificial bank from the lake; andwhmthe 
snow melts, and the water evaporates, the borax appears 
on the ground, with the tnrbid d^>osit of ^e water en- 
cmsted cm the upper surbce. But the borax it only made 
cu the same flat every third or fonrth year. 

At Cordona, near Mootserrat, in Spain, is a bomo- 
geneal rock (^ salt, rising ninety toises above the gronod* 
and a leagns in circumference. Its depth in the earth is 
not known. It is apparently without fissure, either hori- 
zontal or perpmdicnlar; but, in some places, is slightly 
tinted with the oxide ofiron, and with a light bine in others. 
It is thought to be a primitive ibrmalion of nature. 

Brine-springs occur in a hundred places of Europe and 
thin strata often above the level of the sea. But at Wid- 
itska, in Poland, the huge mass lies about a hundred and 
^hty fethoms below the sur&ce. It is worked in galleries 
extending a mile in breadth, and two in length. The 
town, excepting the chnrch, is wholly below the ground, 
and the ur admitted by ten pits. A copious river of fresh 
water mns at the bottom of the mine, aud in a dif^rent 
direction to that of the brine, by whidi the pec^le and the 
cattle are supplied. The huge mass of salt oa the Car- 
pathian monntoini, seems likewise a primitive formation of 
nature, as the stratum is inclined. 

The unquestionable occurrence of the inundation which 
overflowed Thebes and all Eg)rpt, and of the later one which 
laid Thessaly, and other low places, under water, indicates 
B probability that the like catastrophes occurred befcre the 
deluge of Noah, and occauoned many formations of rocks 
and fbssili, which geology cannot trace. At Scarborough, 
in Yorkshire, there is a stratum of heterogeneous granite, 
tbidily crowded with eels. They are nearly all coiled, as 
is the spontaneous act of that fish in the time of dangw ; 
and the drfect in the hollow of the head, demonstrates that 
they were once altve. A sadden irmptioa «f the sea most 
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have eotombed them, with its eroted matter, at a itrok^ 
leamg the maw to be farther stratified b; Hicceediiig tide*, 
and crystallized by the asceiiBion <tf subterraneous fluids. 

Serpoitine stones are found also in almost every country 
of the wOTid ; and stones vhich r^resent every species of 
the reptile brood. They occur in silica, granite marbles* 
and in other calcareous roclcs. Pliny mentions the opkita 
candtdut, a species of fossil matble, worked into mortara 
and Tases of ornament. Proof enough that all these nmr* 
bles and rock% containing the exuvise of the vegetable and 
animal kingdom, have proceeded from the formatiotu of 
wator. The white marbles are accounted pure; the bhuk 
receive their colour from iron ; and all the countless varie^ 
ID the marmorous classification, finm the variation of ttd- 
neral tints, which the acids have curdled, dappled, and 
^MSted, into every pleasing formation of latent nature. 

The gypaums approach, in many of their properties, to 
the marble^ and are mostly formed in the horizontal strata 
laid on since the deluge. The crystallization is oRea ef- 
fected in nodules of more than a hundred weight. The 
gypsum, in Cheshire, occupies a position a little above the 
aalt, uid has obviously been formed by the ascension of the 
gypseous fluid, lo which the saltrrock below, no doubt, has 
materially contributed. Its crystals are often rhomtxndal, 
and in some specimens they have a capillary, a striated, a 
ffitironse, or a downy and plumose appearance. 

The changes induced on the earth by volcanoes, are 
placed in the Leskean classiflcation, among the final con- 
uderatiooi of geol<^. Where th^ latent heat caasei the 
culphaiic and other acids to ascend through ferrug^noos 
atrata, the )ieat continues to increase till chedied by moia- 
ture, and the calybeate fountains iuue forth in tepid tem- 
peratures equal to the augmentation of the warmtli. But 
when the latent beat ascends in very high, peaky, conical, 
or fidl-breasted owuntains, from whose steep decUvities the 
nun so rapidly descend^ as to leave the interior almost 
dry, it ipcreaiei to combustba. Ttv fires^ t>eii>g fed'by 
air from a cotHiouatiMl of caveroi, ascend the wide £»• 
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Bores towards the summits, and open craters, which' ven- 
tilate the earth. And though the progress of these fires 
be slow through the constant opposition of water, and 'a 
scarcity of air; yet the bases of those mountains melt into 
lavas, which accumulate to prodigious masses^ descend in 
caverns beyond the reach of thought, and often penetrate 
to a great extept under the seas. 

Whenever any ramification of fire and lava, at the base 
of a volcanic mounttiin, has opened a communicatidn with 
a lake, or new curretil of water, a conflict ensues propor- 
tioned to the strength of the combatants. The wdter is 
converted into vapour > its expansion causes the earth to 
t^emble, the lava to boil, ahd the crater to titter many 
ifireats. But the' lava giving; way, presents explosion. A 
black smoke, accompanied with flanle; t>resently appears^ 
and ignited stones are thrown out tn every diPectlcHi. 
tliese stones do ^ot escape liquefaction fOi want of heat in 
tbe lava, but for want of time Vesuvius rjected'onein 
the irruption which happened in the year 1631, whichf'feU on 
the Marquis of Lauro's house, at Nola, distant fo^ir French 
leagues, and burnt it. Stones, however, seldobi fall at a 
greater distance from the crater than one or two leagues. 

But where a ramiScation of a volcano has opened a wide 
communication witli the sea, the cohSlcts and the conse- 
quences become much niore tremendous. ' The pressure of 
the water is considerable, and to extinguish the fire re- 
quires time. Every puff of vapour,' 'jlenetrating 'throogh 
the lava into a new vault, occasions roarings simital- to thd 
report of cannon of the largest cahlire, as were' heard in 
Mount Hccla, previous to the late irruption. On gaining 
possession of this new vault, it presses frofa the roof in- 
! lava, forces it boiling to the vertes 
it bursts its side towards the summit, 
St terrific and long -con tinned river of 
>f the lava Is rapid or slow, according 
ind to the declivities on which it flowg. 
y calcareous, the flame has a ivhitish 
t abound with ferruginous and pyii> 
tous qualities, the flame b bluish, and discovers the mineral 
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qualities «f Uie lava. A scoriie arises on the current, whjcli 
darkens in colour, and encrusts as it oools, under which 
the lava long coutinues to flow. 

Vesiiviut, by a succession of irruptions of this nature, 
has embossed its peak, and stratified itself as a prodigious 
piece of artillery. Its base must be stratified deeper than 
its summit ie high, because the lava in irruptions would 
press into all cavities, and cool again ia the calmer periods 
of its history. Once it buried the city of Herculaneum, 
one hundrefl and twenty feet below the present surface^ 
without allowing the unwary inhabitants time to escape. ^ 

Mount Etna, whose crater communicates, no doubt, wit^ 
a, ramification of the lava of Vesuvius, had, in 1669, the 
largest irruption ever recorded in Europe. The side of 
the mountain opened, and the lava issued forth, widening 
for the spa^e of two miles, and about fifteen fathoms in 
d^tlu On reaching the sea, it drove back th? waves with 
furious boiling, maintained itself to a considerable distance, 
aad filled the atr with impenetrable clouds of vapour.* 

In the like conflicts of the elements, when the crater is 
inodoquate to afford relief, or when there is in that place 
but a subterraneous communication with a distant crater, 
equally inadequate, explosion is the consequence, and do- 
struction of the most tremendous nature. In this way, a 
mountain of the Andes exploded, and threw a detritus of 
eight inches deep on the surrounding country, sixty miles ia 
length, and forty in breadth ! This coijld be efiectoated 
. only by the sudden bursting of a lake of waters on an ex- 
tended, body of ignited lava, reposing in the cavity of the 
mountain. The like calamity has never happened to Chim- 
boraso ai^d to Cajamb, which have the rich valley of 
Quito in (heir bosom, their craters being adequately large. 

Kespecting the volcanic island of St. Michael, Uie most 
eastern, and largest of the Azores, we hare, in the history 
of Captain R. A. published in London, 1813, gained many 
interesting particulars. In figure, it resembles a kidney, 
being forty miles in length, and about fourteen in breadth. 

• See Dr. BnroeU'i Tktors of tfte EUrlh, 
- P 8 
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The peak appears at sea as an devated cone, wliose ndet 
and base are equal. The vertex of tbe crater, at Porto 
Fermoza, is about half a mile ip ^meter. It sometitDe* 
sends pufi& of vapour and smoke to tbe height of five tbou- 
sand feet; and if a thick cloud happen to be poMingio 
the tjight, on coming in contact with this effluvia, a beau- 
tiful zigzag lightqing Is the immediate consequence. Other 
small craters in the island are apparently branches of the 
great one. 

About the y^ir 1700, PIco de Fc^c^ or Peak offre^ 
ibaving burnt its interior very thin, the sea burst in upon 
tbe crater, and occa^pned a dreadful explosion, which de- 
stroyed three thousand people in Villa Franco. Bot the 
crater bursting seven feet under tbe loW'Water mark, and 
thereby becoming completely extinguished, and alnifwt 
filled with lava and detached rocks, has formed a small 
harbour for shipping. The lava here, being mixed with 
iron, does not decompose, as elsewhere, to form one of tbe 
richest soils of nature : it continues tp retwo its barren 
and vitrous characters. 

Pico de Fer, derives its name fiom the abundance of ferru< 
gjiu^E ores contalqed in its bosom. Tbe m joe was worked at a 
rempte period, till an explosion having entombed the miners, 
^11 fiitnre efforts became discouraged. Tbe sides of the 
old mjne, and of tbe caverns, are oicrusted with tiitric and 
sulpburi{) formations, which sometimes Ignite and explode. 
Botb th^ )Bk^ it> this island, our welUinfbnned traveller 
conijiders as extinguished volcanoes. And though he fbond 
lavas dispersed all over tbe iBland, he found rocks also 
regularly crystallized, and r^t^iniiig <dl tbe characters of 
their primitive formatioq. 'Die red river, issuing from 
Pico de fer, proves alsq, that the strata of iron ores it 
contains, have not at all been djstQrb^ except where the 
Tolcanic firei have actually r«ached. )n tbe a^accnt^island 
of St. Mar^, he found • pottery, ^n^ strata of days, 
witbont fhe leaif appearai^ce of lava, What can Uie 
Christiai) fi;eologiBt ask more? Here is a thre«-fbld de- 
pionstration ; 9 tbrp^fpld cbronqi)eter, in the focks, the 
f rf^ ditd tfa? fbiyi. (h«» tl»i» gr»n4 TP'c^o W ^% fl»d»t qf 
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Ae wMem ocean, Uiougli oonttant in operation, hw to 
the [weseDt day made comparatiTely bat a unall progreu 
in converting its vidni^ into lava. It is a three-fidd chro- 
nometer, supported by every oU>er volcano c£ the earth, 
which exhibits the like pnxA. We have, ia &ct, the like 
three-fold dironometer not only in volcanoes ; but in the 
ilov march of sandy deserts; in the Bmall inoresse of hUls^ 
formed by sands blown from the shores i and in the almost 
imperceptible retreats of the sea from the depmts d" it« 
cstnaries. Nature hersdf every where seems to raise her 
vmoe to justify the scribe of nature.— Which then of the 
two is DWHt credible, the prescribed chronology of Moses, 
or the chronology of his antagonbts, which asserts the 
eternal war of the two elements, water and fire, and boasts 
of the immeasurable periods our oontinoits have endured ? 
It ought here to be added, that explosions Bometimes 
hqipen in the sea, and occasion a risii^, or a sinking of 
the earth. Whenever the ramifications of a volcano, ex- 
tending ftr under the sea, hapjwns to be attached by an 
irmptioD, the expanding vapour forces up the vaulted 
cmst of the earth, and the distant lava roshing in to 
occupy the vacuity, sustains the elevation. Thus San- 
torini, and the two adjacent islands, at some unknown 
period, were elevated. Thus Isola Nova, a fourth con- 
tiguous isUod, made its appeHrance in the year ITO?. The 
•ea, for many leagues round, became coloured with sul- 
phuroos matter. Stones, lava, and mineral substances 
were forced up above the surfiioe of the sea. A ridge was 
presently formed, reaching to the little island of Cameni ) 
die several masses which appeared above the sea gndually 
rose higher, bring united in their base, forming the new 
island, two leagues in circumference. The flames next be* 
came more ccmspieuous, and about sixty small craters wwa 
counted, vomiting smoke, flame, and ignited stones. The 
sonndingB before Villa Franco, in 8l Michael's, once 
eighty fiithonis, were raised by the beforenamed explosion, 
to be but four or five fethoms deep. Other isluida, oa 
the contrary, have wan}L in the sea, as the Poco of the 
Molucca Islioda, laid to equU in hei^t the pike (^ Teo*> 
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li^ which suddenly diwppearsd, and left do traioat>«biBd. 
The eartbqiMke of Lisboa, whjcfa happmied in 175^ and 
destroyed half the. city, u. fresh in the memory of aged 
men. Tfae :ooBS«3t« ef nature, oootinued for many hours- 
The pier-bead, of the city sunk a hundred bthotnt beUnr 
the Tagu% and about 60^000 peraoiw. were drowned or 
periihcd in the city. . Thfl ttiocka reached to Barbery, and 
the minen near CwUeton, in Qeribyshire, fled from theic 
work, bein^ aWaied, as they tbooght, with the report of 
osnnoa in distant parta of the mine. The principal crater, 
wliich oooarioaed'diiacakaiity, is thonght to have opened 
weetwai-d in the tea. The ««|a)ogue.of earthquakes is 
Urge* and crowdvd .with very instructive examples. 

Very con«det'able rivers and rivulets often run in the 
vicinity of voldanoes, and, in some instances, lar exceed the' 
btdliDg heat. The Furnas of Caldeira, in St. Miobaeri* 
are seven. The lava, at some remote period, having over* 
flowed the epriBg>head, has been forced intA these «per< 
turei, the largcsst of which is two feet in diameter. The 
water from ea^h is Rented twelve feet high, and, in recoil- 
iog to the earth, ducbarges a dbud of vapour. The water 
is hereby much cooled ; yet, when collected again, it will 
boil an e^ in l,»-o minute^' The heat of, the rivulet in 
Mount Hecl4 i& apparently greater, as it boils a shoulder 
of mutton to rags ia six minutes, Tlwse Waters convey 
to us a standing -proofi that the combustioo of voJcauoes is 
r^;ul«r in its progress ; uid that their internal heat is 
greats thun any pyrometer, which nature has hitherto 
afforded, can possibly ascertain. Providence has but to 
give a free acceas of air to those mountains, and they would 
bum tremetuiously, and deride the obstruction of water ; 
for tbe sea itself abounds with calcareous and combustible 
piatta*. Most assuredly,, there is no discovery of chemiMry, 
all consummate as the science iicw is, which is repugnant 
to the uniform doctrine of the scriptures, that " the earth* 
and all the works therein, shdl be burnt up." 

But mere tramblings and concussions of the earth, are 
not now ascribed to volcanoes ; they are thought to proceed 
from ignited gas. Our puners have been acquauUed «hfa 
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the dtfennt gaaes from the eariiest Utnee ; tboiigh thi ruIk 
jact w«g ittWrly n^acted by philobo^ry t!H withia the Iiiat' 
balf century. ' When- the cdDtiom mitier entered a shaft'oF 
bftddir, ii^ sU casec, fae Wade his cimdlift'tlie teflt'of safety.' 
On 'li»«^Bg it towtrdli "the ground iti a tllEck beavy an-; 
he found it ready to ex^ir^. This' he enlled the Haik or 
cftooJr dump, beeadse Mi feinting in it; he presently ex- 
ptnd.' Bat on raisiDg his candle toward tile middle it 
btfioit to tinrn with a bi^ht- flame, ariaing frdni a mixtuii 
df exygen: thitf he c&Wed ihe vMte ditnp. i>D continuing 
tstnlse it toward the rooPof themine> mi 6anie lengthened 
to f>W or-five incites, hegaU to emic^rarks, and assumea 
Mulsh atypearanoe. ' And, it is dreac^lto add, in a' mo- 
vMtit, the Jtri Atntp, as he calledil, or-cavbnrretled hy- 
dvBg^/ exploded wttfi -an earthquAe, diten^ged rocks, 
hid praetmte the niMe^,' artd teduMd th^upper part of 
his bofy t0'<aihes. ' Happy In eases where the lower airs 
could' pMHeet 'him, «» n^ert be coald escape but half 
butnU I -ojioeviritdld'thte'' overlooker of « mhie, -who had 
dbs-eao^xdi Heb«d aaWd his st&ht by shutting his eyes^ 
and 'a^w*t fttnfiel' shiHI '4ad savbd his'bodj^; but bia hair, 
iiw face, and hands,' W4r^ dtvadfhUy «cordh^. 

Of'the abandaiMe bf ida^nrretted liydto^en cobtaiAed inr 
«oal, and calcareons eai^hs, -we may fMm itoWe Idea from ittf 
kdg oontitiiiedooinbttMfOfl in certain nflo'es: 'Messrs. AkH^ 
snd'MnwsdD' ha'*iiig,in'lft09, openfeda-'hiih-ying-road at 
the bottom' of th4ir ^rits ih' North BieMt^, ■ liear Bradford^ 
eVeV a- fissure siitty feet in- letigth',' and 'frtMf one to fbuf 
indtes 'In width, -the eVotving gas becaitae i^ited,'blat^ 
to the height of three ur four feet, and' Coniiriti^d buhiing 
for three months. Having received this account person- 
ally from the former gentleman, and being attested by 
crouds of ^ectators, the statement k unquestionable. This 
gas has followed the stream of certain springs, and casu- 
ally become ignited, by fetching the water on dark even- 
ings with candle, or with old ropes which colliers bum 
as torches; and onr fathers have venerated such fires; with 
more than pbilosophie piety. 

CotueqaenUy, "Mederer this gas becomei ignited in the 
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dmper careimi and providentiallj, it ever mtkei eflbrto 
to escape^ K waeumoa nnist ensue, ptopoittoned to the 
expBDHve force of the igpiteil air, uid of tbe water it 
coDTflrtt to v^Kwr. Bat deep rainet, much esOcnded ia 
galliet and abpfta, hi^tpUj tend to Tentilate the earth, and 
dimini^ the exceaaei of latent beaL 

Our protection and defence againrt all the irruptiooa of 
nature, and Tisitatiooi of prondenoe, lie with ovr Bfdur. 
The precaodon of mortali, how &r loeTer it may exieod, 
ia often nnaraiUng. Oar grand concern is regeoeratioOf a 
good conBcience, and a rectitude of temper, which ddigfata 
to converse with moral truth. The itDdiet a£ natore 
ahonld all be directed to a more enlarged acqaaintuico 
with the Ood of nature ; " For the invitible thiuga of him 
are clearly Km, being noderUood t^ the things that are 
made, even his eternal power and Godhead." With these 
sentiment^ the scripture characters have avar «cMem- 
plated the glories of the heavms, and the benities of the 
earth. To writs books of science without pietj, is to de- 
viate totally from ancient examf^ and to unk bdo* att 
heathen authors, who had the least daina to nM>ral de- 
cency. Sentiments of fiuth and piety elevate science; 
they trace the relationa of God to man ; ibey inspire a 
confidence in all bis periactiotu. He is a Father; be sees; 
he knows ; be cannot err. Creatures admitted into his 
oecrebi, and intimately acquainted with his laws, cannot 
b«t be dear to, bin. These laws will keep us from sin; 
will endear the bciMs of inunortolity; and closely unite na 
to huB, whom it is onr beat wisdom, and first dntf» ever 
to w<»ahqi and aiom. 
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FOUR months ago, I published the preceding Theory 
of Geology, and now fall in with the wishes of my friends* 
who solicit fftrtber illustrations of the subject. Though the 
arduous nature of my professional djities allows me but little 
time for geological studies, yet it has afforded me liberal 
opportunities of contemplating rodts and cliSs, mines and 
shores, where natur^ most nnfolds her latent beauties, and 
displays her majestic characters. And though groaning 
under inadequacy to trace the history of her formations* 
and develope her laws, I nevertheless have acquired sotae 
originali^ of theory, and become instructed in the duty of 
candour, with I'egard to what 1 deem mistaken theories in 
others, from a consciousness of my own ignorance^ and a 
frequent ^scovery of my errors. 

Since Werner, of Freyberg {page io) gave the public a 
classification of mineralogy, many scientific gentlemen haye 
been roused to surrey the ruder appearances and deep re- 
cesses of nature, and seem as though they would perserei-^ 
till the whole upper sur&ce of the earth be investigated, 
and all her minerals classed consonant to the superior light 
of modem sdence. Their effivts are laudable ; and, with the 
exception' of errors, their writings merit the attention of the 
pablio The most beautiful minerals of Europe and of 
many more distant countries, may already be seen in private 
uid' public Cabinet^ where alone mineralogy can be studied 
widi adriAitage. 

At the same time, I b^ leave to repeat here, that I feel 
myself as do M. db Luc, and other Christian geologists, 
revolted' at some paru of the Wemerian system ; and par- 
ticularly so, at the following phrases, transcribed from the 
writings of his disciples. " The birth of continents ;-^the 



i,Coo^qlc 



58 APPENDIX. 

oM and new contiaents; — the immeasiirable periods these 
coDtinente have endured ; — the junction of the primaiy and 
secondary strata or rocks ; — the anterior and the posterior 
formations of nature ! 1 1" Perhaps there is a sense in which 
some of these phrases may be harmonized with revelation ; 
but the Uieories bare an appearance of b«ng intentionally 
hostile to the Bible ; and being imposing with novelty of 
science and beauties of language, there is some danger lest 
young readers should give up Moses for Warner, and ulti- 
mately have no basis, when the geology of the latter comes 
to be superseded by the fluctuation of theories. 

But he who complains of error, becomes in some sort re- 
sponsible to prescribe a remedy. Tliis having been at- 
tempted in the preceding theory, it is here proposed to re- 
capitulate its prominent characters, and add illustrations 
from the best writers. 

t. That God created the chaos, ow c| mran, in a liquid 
stat^ having the essence of all things within itself. 

8. That each mineral, whether of earth, of stonc^ of 
metal, or of combustible matter, has its peculiar aud unal- 
terable essence, which collected by affinities, curdled in the 
chaos, and produced its formations by crystallized con- 
cretions, 

S. That expansion, being the inseparable remit of crys- 
tallization, the mountains rose spontaneously, oblated the 
yet soft masses by pressure, and threw them into every pos- 
sible position. Many rocks would hereby become so frac- 
tured, as to be traversed by wedge-shaped rocks of other 
genera, or such rocks might be formed between them. 

4. Clays beif^ the exuding sediment of these operation^ 
wonld soften off all primitive rocks by gneiss, or by schistu^ 
and bong profiisely deposited on the sur&ce of the orb by 
the turbid waters, would leave the fine shapes of landscape 
in their retreat from the mountains. In professor Jameson's 
mineralogy of the Scottbh idand% we have a well-executed 
plate of the vertical strata washed by the sea at Portsoy, 
in which the wide beds of schistus alternate in colour with 
the whitemarble on one side, and with the greensttme <m 
the other. f 
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5. That from the creation to the deluge, ionumerable 
fermations would take place, as well on tJie surface of the 
earth, as in its deep recesses, which are now utterly inscru- 
table to the most enlightened science. 

6. That the whole earth was washed, much desolated, 
and, often, deeply BtratiGed, by the long-continued flux and 
reflux of diluvian tides. Consequently, while the interior 
of mountains, which opposed a firm barrier to the deluge, 
remain primitive their declivities, and calmer bosoms, are 
mostly alluviaL 

7> That all minerals of the old world once concreted, 
would retain tbetr primitive figure, and be laid on in beds 
of sand, gravel, and conglomerate rocks, except in cases 
where they have been decomposed, as in the chalk, && 
But that all strata of clays, being reinvigorated with strength 
from the sea, would almost instantly become exposed to a 
chemical conflict, be seized in the succession of strata by 
the diffirent essences, and formed into beds of granite, 
gneiss, schistus, porphyry, inarble, gypsum, sandstone, 
puddingstone, brecchia, limestone, and chalk, consonant 
to the laws of the essence by which they were seized. 

8. That the difierent beds of argillaceous earths, not 
formed into the harder rocks, have nevertheless been seized 

.by congenial fluids, and are become concreted into argiUa- . 
ceoua, micaceous, aluminous, or porcelaneous schistus, 
leaving the weidcer masses in beds of variegated, waved, and 
striated clay. The alluvial warp is therefore regarded as 
the matrix in which all those essences acted : consequently, 
all transition rocks are less hard than the primitive. 

9. That as every chemical process of mixed substances 
instantly proceeds to action, whedier of decomposition, or 
of organization, so in those huge masses of deposits from 
the tides, the formations would presently take eSect, and 
must of necessity do so, giving hurdness to the new-formed 
strata, as the waters exuded, and leaving the larger crystals 
at losure to perfect their figures in the rocks. Hence the 
upper surface of all transition rocks must be covered with 
fragments and conglomerate masses of the nether strata, as 
investigation every where demonstrates to be (he case; they 

12 
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being all formed during the 270 days in which « the water* 
prevailed on the earth." 

10. That a« the rains of the deluge fell for forty days, 
and the waters increased in every tide for a hundred and 
fifty days ; and as the decrease of the tides continued a 
hundred and twenty days, we may be assured, on the most 
probable principles, that those decreasing tides would mak^ 
in many places, tremendous attacks on the new-formed 
rocks, leave them craggy and bar^ and burl many of their 
blocks and masses fttim elevated summits. This obvious 
idea, which did not strike me befiire^ relieves geology of 
many difficulties. 

11. That all minerals, whether of the metallic or of the 
siliceous clsaa, proceeding from their essential fluids, hav^ 
wherever they chose to concrete seized the clays and fossils* 
and converted them into their own essence. 

If any geologist, who may be biassed in favour of the 
Wernerian system, shall doubt of these illustralions of Uie 
Mosaic theory, and think them founded on error, I would 
soliat him to revise the difficulties of the system to which 
be is attached. If every stratum of earth, descending from. 
the highest mountains towards the scs, be younger than, the 
bed on which it rests, an4 if the number of those strata caa 
scarcely be counted, what can this system be but BuSbn's 
fond notion of the eternal war of the sea against (he clif&? 
But lest I should be accused of mis-statement, I will cite the 
words of a writer in the Annals of Philosophy for January, 
1816, page 65, " The different beds of which Great 
Britain is composed, viewed on a great scale, dip to the east, 
or south east ; so that by travelling west, we come always 
lo cider and older formations, till at last in Scilly Islands, 
Argyleshir^ Invemess-Bbir^ and Ross-shire, we come to the 
oldest rocks of all : those called primitive, and which cod* 
tain no petrifactions." 

Of course, I think the above passage exceptionable; that 
it is encumbered with difficulties which can never be re- 
moved ; and that it should not have appeared without a 
comment 
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KOTKS AND ILLUSTRATIONS. 

Page 10. TTit iMitui [of the primitive earth] innariably accupia a mujiila 
poiilHM SctBMn tht rtclu ta>d tht loamj/ tarth. Proferaor Thonuon, who may 
be refiarded as (he mo«t tcientific man that haa made a geological tourlbroiigh 
Cornwall, caidclde* with this opinion. " Clay ilale [the IDIas oFlhe tinnera] 
reiti," he Myi, " upon the granite range. The primitive granite of Cornwall 
appears to conttitule a tractof do great height or breadth, extending rrom 
Land's End lo Dartmoor in Devon, a length of about 1S9 miles. Aboutbolt 
way between Bodmin and LaunceMon, yon cross another granite tract. It 
would leem that !( branchea aff frem the other granilic range nearly at right 
angles, or perhspi the range becomes wider at this place than usual. The 
ttas tlale rata up« Ihe grmlle range bath on the north and (Ac loulh liie. These 
observations, which I made in a variety of places, leave no doubt that this ex- 
tensive bed of Clay slate every where cavers the granite, and is no where 
■ covered by it. [t it likely that the granite rock extends very widely, and may 
even constitute the basis of the country; fo» the mines are all situated in the 
clay slate, frequently al no great distance from the granite." ^malt af Pkilit. 
vol.ii. p.S4S. 

The learned Proressar, at page aSSot the same volume, gives us a scienlific 
description of Su Michael's Mount. " lis whole oortliem ba^econsislaof clay 
■late. On the south side, the granite continues down lo the water's edge, aud 
it continues lo constilute the whole of the hill bolli on ilie ea&t and the west 
aide for Ihree-fbunha of Hie whole exleot. Then we come to the flay slate. 
On the east side, where the granite termiuBtes, numerous veins of il run into 
the clay siste in different directionH." In a word, as ibe beds of granite are 
■nuced with the beds of clay slate, the Professor considers it " beyond dispute 
that the granite of St. Michael's Mount it not primUive but trantilion granite. 
This is the conclusion that Mr. Allen ought to have drawn, and the conclusion 
he wonld have drawn, had he given his reaaoning power fair play." 

Professsor Jameson, (vol. ii. p. 871.) gives us a plate of the beautiful vertical 
strata at Portsoy. The stratum of micaceons abhislus lying between the white 
marble, and the greeoatone strata allamale in colour, being blackish contiguous 
to the marble, and greenish towards the greenstone rock. — Schisms, no doubt, 
occurs between the masi^s of primitive, as well as oF transition rocks. 

Page 16. TUt moMB/aiiu htgan (o Hts an tht t/ttrd df^-— Professor Covier, 
ofParis, has published a theory of the earth, which bears strong characters of 
genius and experience. He r^ards" (he rocks which constitute the highest and 
moat extensive chains of mountains upon the earth's snrhce, as containing no 
animal remains. Hence, he justly inl^, that they must have been formed 
before out planet was Dovered with vegetation, and inhabited by animals. But 
as these rocks are composed of 'beds placed in the most various and dislocated 
■Ule with respect to each other, be considers it as evident that their position 
has been altered since their original formation, and that they have been ele- 
vated by some unknown agent to their present loDy position." — Prof. Thomion't 
Jnmabof PhSot. vol. iii. p. 143. 

What can this *' unknown agent" be, but the expansion inseparably con- 
neded with crystal! iiation, ai ii stated in the 0th and lOtb page of (he pre- 
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ceding theoiy, which would obtate the curdled muiet, and iy contioiwd 
pressure would breik the etrsts, and give varionii proporlioM of dip to pri- 
mitive Tciclu, IhrowiKg some into b vertiol, kud olben into i lop«y turvjr 

Page IS. The former are denominated athtnlal, and the latter pHgrifJM. 
Wenier hu divided rocia inta frimltim, trantititH, and ttr^Jud^ Tliis theory 
of lithology ig DOW generally followed by geologiats. The primitive are deili- 
tule of all organic remain! of the Baimal and vegetable kingdom. They com* 
prise granite io a greater proportion than all other> put K^ether, which liei in 
atrata, divided by fissures ialo huge quadrangular blocks and loaues. Every 
other species and variety of rocks are comprised in Ibe primitive, but wilbout 
alluvial erosions, as Umeslooe, gneiss, quartz, greeuslone, pitchstone, mica, 
ai«tiite, porphyry, and all the variety of schiatus. 

9. The transition rocks, he distinguishes, as do others of hii disciple*, from 
the stratified, by laboured efforts. ' They are said to comprise sandslone, grey 
WBcke, limestoue, greenstone, sometimes porphyry, and all the varieties of 
schistusi and to coDlaiu but a smaJfjiroporKDn of shell and v^^table fb«il*. 

3. The MTatiGed, or floetz rock?, are defined as containing all other kinds of 
Tocks, and as abounding in marine and vegetable remains) and as conluning 
coal of every family sod species, and basalts, which, both in the Gianl's 
Causeway in Ireland, and in the Scottish Islands, are formed near the surfiwe. 
The basalt quarry also, at Rowley, eight miles west of Uirmiugham, is close 
to the surface, and rises in a auccesaion of columnaral ranges. 

The theory of Werner is farther illustrated in an extract from '■ Uiaenb^ 
gical Obseniatioai iji Etierl Jatntson, Eiq. F. R. S. E. Regiut Proftuor v/Xa- 
turat HistoTy m the Univeraitg of Ediniur^A." 

"The Mineralogicsl investigations I have been engaged in for same yeu> 
past have enabled me to make several interesting observations. The followiDg 
short enumeration contains a few of the most iraporUnl of these. 

1. That primitive rocks oontein no mechanical deposits, the conglometmted 
rocks in gneiss and porphyry being entirely of a chemical nature. 

8. That grey wacke is always a pure chemical depeail, and conlaiu no OM- 

3. Thai feltspar occurs more abundantly in nature than is generally sup- 
posed, tbis mineral being one of the conatituent parts of granite, gaeis^ clay 
slate, porphyry, sieuite, serpentine, flinty slate, bomstone, greyvracke, tran- 
sition slate, striped jasper, oldest conglomerates, besides forming, in some 
degree, the basis of most of the primitive, transition, end floeti trap rocks. 



4. That the vast beda of conglomerates which n 






probably allemale with UansiUoa rocks, are also chemical deposits. 

6. That sandstone, in many instances, apputrs to be a chemical deposit. 
«. Thatmsnyofthe fragments and fragmented appearances wbicjiooourin 

porphyry, limestone, and trap ^ock^ are of a chemicBl nature, and of colempo. 
raneous formation with the rocks in which they are coDtalned. 

7. That true primitive veina, those ooufined to primitive rocks, whatever 
may be their natuia and magnitude, are often cotemporaueoas fbimatioBS with 
the rocks they traverse. 

8. That many veiai in transitioa and aoen coumrie*, oven tboM exKndiiic 
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fitr many hundredi of yttrdt, >nd oT ^st width, are at cotemporuwoiu Tot- 
matioD with the rocki in which they are contuned. 

. 9. ThatitralaofcryitsllliedrDclfi may appear lo nin benralh the older rock 
when Ihey really reat upoa it, and have been fonaed afler it. 

10. That the varioiu wavings in itiata of {^eiu, mica rfate, day (late, 
grsywacke, traiiiitioTi ilate, and landatone, are the eSecta of cryataUizBtina. 

11. That Ihe general, phyrical, aad geographical dialribution of petrifacliona 
in the crnat of the earth, doea not correspond with the exiiting race* of animala 
and plants." 

To moit of theie obaervatiom, I fully accede. They are the reault of rout* 
(tudy and accurate obaervalion. Yet I donbt whether tome geoli^iati pro* 
perly onderMend one another concerning chemical depiiiili. Count de Sauuure 
iafbnd of the term) and M. de la Metherie, editor of .fwiaiu dt Chtmit, ably 
combali him in that work on the impoBaibility of granile, &c. proceeding from 
deposit!, became of the cryslillizatioa, and because of the varietieaof ilructure 
in those rock*. It ttrikea me the more, that the Mosaic theory of stratitying 
the earth by the long-continued action of tremendoua tides, is the only one 
which can correct the contradictory theories of geologistt, and illustrate the 
phenomena of the siratiBed earlh. 

As to petrifactions not agreeing with (he existing races of animals and planU, 
our Profeasor must be aware, that many naturallsla have in Iheir cabinets, a 
van variety both of animals and plsjits in which the exactesi resemblBHce can. 
%e traced. The human skeleton in the British Museum has an nndoubled 
correspondence to the present struolure of .the human body. M. Cuvier, of 
Paria, has taken np this subject in so able a manner, as to convince any one, 
I should think, who might have entertained doubts. He has carefully distin- 
guished the fossils of very many plants aud animals which appear to be ex- 
tinct, from those which now exist. 

Professor Blumenbach, ofGoltingen, says, in a letter to Von Moll, "That 
though he had hitherto disbelieved the occurrence of vegetable bodies in the 
dendric variety of chalcedony named madia itonc, he must now admit thai it 
does aometimes coafain true vegetables, apparently of the nature of con^m." 
— ..fMutio/PiW. vol. i. p.817. iSee the next note, and page iS, oh Ihe forma' 
don of dendritee.'^ 

Page 18. " Th» atlueUU [straU] contam peMfiictimi of alt animated nOtvre, 
•ad rsnuriiu afnegeiatlei md anitnali niw extind." — It is not many naturaliati 
who abject to this theory; yet it haa been said, [hat these fossils area lutut 
natura, or the mere ^rtings of ■ufaterraneDus nature. This induced Dr. 
Woodwvrd INoLHut. p. S3.] to investigate the subject with the greatest 
care. " The foasila," he says, " being precisely of the same siae and shape 
with others, of thesame substance and texture, and constituted and disposed 
in the same manner, as their respective teltow-kinda at sea; the tendency of 
<he fibres and tiria the same ; the composition f£ the lamella, constituted b; 
these fibres, alike in both ; the same vtitigia of the tendons by which they 
■re fastened to Ihe shell incat^; the same papillat) ihe same nAir«>, and 
every thing else whether within or wilhbut the shell, whether in its cavity m 
<an>euty ; answering all the chemical teats as sea-iheUa do; having the same 



i,Coo^^lc 



64 APPENDIX. 

e^ct), admiDiitereil in medirane; their p«rti when diB«)lv«d have tbaram* 
appeuance, the ume tnell ■nd tute; aqaa fbitii, oil of vitriol, &c hav* 
th« very lame eSecU on both". — Hence the Doctor afterwards concludes that, 
iheu fouils are what they appear to be, the remaiae of dealroyed Bnimak and 
perished vegetables. 

In Professor Jameson's Hiaerologr oF the Scottish Ulea, we have an account 
of the posilioD of bivalveH in astrata which he examined. " In Arraa, about 
a mile from Cory, and nearly a bundred feet above the level of the sea, thera 
is B stratum of liowBtone, about 18 feet thick,— and below, interposed between 
the limeslooe and the sandstone, there is a layer of red schisloee clay. Id <hi* 
clay I observed a regular seriei of sbells deposited in layers, all appearing of 
the same species, wilk their ameex riia dmnmirdi." vol.i. p. 68. 

This It proof sufficient that these shells are the deposit of deluge ( a» all 
bivalves adhere to rocks in families, and never lie on their sides. There i* 
another fad, which utLerly overlhrowa the opiuion of geologists of the unbe- 
lieving schools, concerning the formation of primitive, of middle-iged, and 
juvenile continenis ; it is, that these shells occur in clays, in chalk, in lime- 
atones, in sandsiouea, in marblea of every family and species : but ahell-fish, 
when alive, always adhere to rocks. These shells also occur in basaltic veins 
which traverse other rocks i and consequently ofposterior Cbrmation. — JEinNPi ) 
Geological Eiujfi, page 358. 

Shells occur in the Alps, according to SausBUte, £800 feet above the lavel of 
the sea. Von Buch found Ihpro at varioua elevations above the level of the 
KB from 90 u) 500 feel. iTraveU in Korwaj/.} Dr. John Fleming, on examin- 
ing the bed weslword of the town of Borrowetounness, on the Clyde, sayi, 
*' The shells in this bed are of a very large size, and must have belonged to 
aged individuals. But in general the valves are detached, and the khelli 
broken into moderately sized fragments t so that the bed [a stratum much mixed 
with sand, as he afterward* adds] pieaenis an appearance of confusieu." 
^rmIi 0/ PMUn. Aug. 1814. Here is farther proof that these shells were 
laid on by deluge, for they once adhered to rocks, bowlders, ^. and not to 



PageSl. TAs tarns oAoniiiMuiBarr [meaning the deposit of in^tuoui tidea] 
wovldfim nurUs or porphyry, or ggpnan, or alum. The Hessian marble, 
abounding with impreationa of die broad-leaved willow, has every appearance 
of an alluvial formation. The gypsum of Cbashire, as well as the nodules of 
alum in the north of England, is nnquetlionably ibrmedin strataoF clay. A 
notice to ihe same effect occurs in Professor Jameaon's Minerology of the Bool' 
tish Islands. Between " the brm Drumoodcn and Tqry-Lio in Arran, Qm 
whole shore appears to be composed of clajr-porpAji}." vol. i. p. 100. A little 
farther he remarks, " that the porphyry is traversed by basaltic veina | and >• 
■ome place* from one to ten feet thici." 

Our scientific travallei more than once remariu, that traverse veins aoeoTtD 
(he form of a wedge. I can see no way of accounting for veins of basalt, of 
sandstone, of porphyry, &c. traversing granite and other rodcs, but on (he 
Iheoryofcopiousdeposiubyimpetuouttides. Suppose, for intunoe, thatosw 
lida should lay twenty or thirty feet of warp on a declivity, which l|*a a cott- 



, Coo^qlc 



•idenble dipt the weight at thii kA mue, during (he ebsence of the tide, 
would DpeDahiMiuid the ronn of e wedge i and the next tide, dlling it up 
with wkrpoFolheiqualitie*, would, on the wholubecomiog iraDtilian rodu, 
pit all tho«e TUioiiB appewancei which now embarrHis the lithologisl. — The 
like phenomenui might occur (o the curdled maiues in th« crcKlion, and he 
exteaded to much greater lengths of tmvening veitu than in alluvial racks. 
OTlhi* 1 feelHtiifled, that the veins of clay in many of the chalk rocks could 
proceed from no other cauie than a hialua. 

R<rfiault ooiDCidea with my theory that tranBiliou mirblea were formed in 
day. " La production dn marbre oe difiere pai de celle de> pierres les plus 
communei, n ce n'est que I'argile dont il eat hit a te* partiea beaucoiip plqa 
petitea, et Ha porea beancoup plus (eirez, leaqueln par ouseqaent peuvent etra 
plus fadlement remplis par let exbalaiaoUB qui s'y arreteni." 

Page i6. ITie dt^er ftrala eflhi tarth mtuld bt laid im wAt<« tha mUen mttt 
riling. This idea reliewes geoli^, while the Wernerian syslem Beems thrown 
into complete oonfuaion by Ibe occurrence of Boetz rocka and uoda, and coal 
under nick, which it baa laid down as primitive. PtofeaMir Jameson, speaking 
of (brmatioDB, gives VouBucb'a account of " email hill* in the vallej of Lode 
in Jura, from SOO to 300 feet high. The lowest ttratum of these hilla rests on 
coarse coaglomeraled niatses of limeatooe, on whii.'h reata a pretty thick bed 
of marly li[neatoae,whichha> a white colour, is fine, earthy, and almost Friable. 
Thronghont ita whole extent it ia intermixed with small riiifT-iheUt, which aiill 
retain their natural (hell. Small reedi alio occur every where in thia bed. In 
the middle of it we meet with bed* of imokey-grey homstone, which hai a fine 
^linlery, or imperfect conchoidal fracture.— Below, the honutone lie* abedof 
•pot, of a brownish colour, glistening lustra, and perfect conchoidal fractui;e, 
coloured with the coaly matter of decayed vegetable. To tbia aucceeda a bed 
of MvnbuMU sAob, whicb contains many impreuionaiof reedsi and next, a 
bed of CDOJ, induding many bivalved sheila, lliis coal burna badly ; yet i I is 
used by blacksmiths when a strong Qre is requited. These beda are but a 
few inches thick, but alternate two or three times as we descend [ and it it 
nid, they sometimes atlaiu the thicknett of two feet— We thut tee what 
lakes have produced : bills of 300 teet in height, and compact siliceous bed* 
which are almost crytlallized." 

That Von Buch taw what he hefe deecribea, there cannot be the tmellert 
doubt; fresh water-ahella, with caneaand reeds, the produce of raarah/ grounds, 
•bound in the Yorkahire iron mines ; and yet these minea were unqueelionably 
laid on, and stratiiied by the aea. I am of opinion that ha examined thoae 
hilla in haslei and had he taken more time, and been provided with means, 
be would have found them to abound alto with marine fcieaila. His supposi* 
tion that fresh-water lakes have produced tiretified hilta of coal, limestone, 
and many other minerala, is one of the ino«t extraordinary that geolr^ baa 
•ny where advanced. That all these hills were laid on, and stralifled by 
the earlier tides of deluge, and worn away to their present shapes by the later 
tides, not the smallest doubt remains with me. The like appearances of nature 
occur in a thoutsnd other placet. 

The tntercsting bill ofTaberg, ten miles S. S. E. of Jonkfipping, in SwedsD, 
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bu been docnbed by many geolc^ixa. Tfac CbllowiDg abridgnwnt of Pro. 
fenor TbomMHi't docriplion ii the nibiituice oF what has bwn written. » It 
riie) 480 feet above the nirraaiidini! coon 117, and about 9i0 ^>ove the sea. Ita 
base coDsiataof thirty feet oF looae und 1 which, according y> Aacaniat, a 
Daniih philoaopheT, contain* bone* of ibe stag and of other animal). Hie 
uppenmMt bed i* about 370 feet thick, and ha* the appearance of |;reeDatone, 
divided into block* oF qaadTangalarfonn. On taking up IragmeDti, you are 
ainick witb the weight! *nd End llial tbe greater part comisU of magnelio 
ironitone. At the ume time erytlali, both of felipar and hornblende are lo 
be teen very diitinctly in it. Tbe greenitooe teems to have mmmnniRated 
(he form and aspect oF the rock ; bat the ironstone conalitnlei by far the 
greatest part of the nan t and contains from SO to 38^ per cent, of iron. 
Between the rifls, in many places, I observed thin veins of caloateou* ipar. 
On the *oulh-edge of tbe hill, Ibere it a pretty wide vein of clayttooe. It* 
width, at the bottom of the hill, I* abont six feet, but it becoinet narrower a* 
we ascend. Tlie dip ofthehill is from seventy to eighty degree*. On the sum- 
mit, I observed several loo*e bloiAs of greenstone. "—TVaoebtaSwadea, p. 888. 

At die 3T6tb page, our learned traveller adds, " The hill Taberg, it would 
appear, conaisis of mica slale; and the mine, I am informed, conilitnlea a^ 
vein. Tbe vein-ttone* are mica, limeHoap, and ariMStas." 

I am glad of this last adjectlon, thai the iron in tbe mine contatales a veini . 
and think no one aerd to hesitate in pronouncing this whole rock to be <rf lb« 
transition class. Tbe sand, being concreted prior to the deluge, and having 
no adequate base, remains with the ainost mere resemblance ofa sandstone. 
Tbishuge mass of greenstone, a rock, which according to Mr. Enianuel Men- 
desds Costa, has an appearance of having been arlificiaUy laid on the sand, 
may be regarded, as proceeding from deposiis of the earlier tides of the delu^ 
and con^queiitly exhibiting veinstones as above. The vein of iron, thaiigb 
much dieperaed in the rock, was a subsequent tomvaliDn by the concentradoo 
of the ferruginous fluid 1 for many demonstrations have occurred to me in the 
study of iron.ore«, that the fluid has a power of converting, not only clay, 
but all fiMsils, whether of animal* or vegetable*, into its own essence. The 
loose rock* on the summit of the hill, as well as ita precipice towards tlie east, 
I regard aithe ravsgesofthe later diluvial tides. 

Page 9A. Cmd — mux fioattd «n Iht teat — and was laid on by a succes- 
sion of the retiring tides, Mr. Keir, mansger of a colliery aeor Birming. 
bam, drew up an exact account of the situation of the coal, which wa* 
pnbli*bed in Shaw'a Hiitory of Staffordshire ( and )ia* been transcribed by 
Prolwaor Thomson. " Many ^uU* occur in Coal field. They are real* in the 
beds, which are umally filled up with clay. — By a great fault which occur* 
Dear Bilslon, tbe dip of the coal is reversed i that is to say, the cool bed* OD 
the *outh side of the bult dip sonth, and those on the north aide dip north.'' — 
This Is the caae, 1 believe, uniformly with the faults, called gauls in the Pottery 
collieries. What clearer proof can we aak of the coal b«ng laid on i 

tn. the Mull, a Scottish island, is a stratum of basaltic rock, which at ' 
Artown, "juts out intoa promontory, and which presenu beautiful range* of 
basaltic column). Vpoa the north ea>l aide, we observed a attalum of coal. 
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which hu hr iti Taofa man of imperfecOy shaped ba'attie pillar*. It i* about 
twelve inchei thick. It i» imagined thai basaltic roclu ue very uofavounble 
to coal." — Pritf. Jamtim't Tour, vo\. i. 314, " The proprietors do not work 
thi) bed from an illiuive notion that bagalt i( unfavourBble to coal 1" The 
aafoa geo1<^at farther obverTei, that ** although atal hat never btm abatned 
aiUnuUingmtlipTiiaaTgtIrala, yet it bai sometimei been found in their imme- 
diate vicinity) and coal has never been foiujd lying on uranite." — Vol i. p. 839. 
The nolicm of granite being unfavourable' to coal, is quite uniupporled. The 
late Mr. Calcolt ii of opinion, that the granite actually tie* not far below ihc 
Bristol coal. But at the tide* laid on nndB, which became sanditooi;, and 
day*, which became, in many inatancet, rock* of other denomination*, it i* 
almo«l ioiposaible for the deposit* of timber, afterward* changed to coal, te 
be found on piimilive rocki. 

Again*! the theory, that coal ia a flotilla of timber and vegeuble laid on by 
the deluge, it will be otjected, that timber ia oEiea found with ili colour and , 
figure but little changed. Piece* of oak are found in that sUU in the York- 
abire iron-minea at a amall diatance from Ihe veins ( but mostly petrified. 
Carbonated wood often occur* in limestone but slightly changed. A chesnut 
tree was discovered at Rennos, with the sap converted into jet, and the heart 
carbonated. But though ^mber be sometimea found not much changed among 
rocks, it cannot at all affect the question of vaat flotillas lelt on sands and cloy* 
bythetidesofthedeluge. For insUnce, the brow of Shooter's hill, eight miles 
from London, waa cut, in 1817, to levet the descent. On approaching, I 
thought I perceived a atratom oF coal three feet from the surface j but found 
the change of colour had proceeded from faggot) of oak, which had been laid 
in the ruta to aupport the wheel* of carriage*. - Thi* trivial occurrence, every 
where common, I deemed a demonilration that Ihe colour and body of coal 
have proceeded from flotillas of vegelablea. But what ha> mostd-ceived geo- 
logists is, when a vegetable deposit occur* among rocks, proceeding chiefly 
from weeds and gra*(, with here and there a tree in the midst of it, petrified 
indeed, but not altered into coal, as it would have been had it fallen among 
the usual bed* of coal. Nature, in such situationa, being diaposed to form 
n>ck*, haa partially counteracted Ihe spontaneous transition of such timber 
into coaL , 

Page SB. Bevts cmI, bo called from Bovey Tracy, in Devonshire, (the 
Brown coal of Scotland,) i* described by Mr. Arthur Aiktn, as having a 
" structure of wood, or of other vegetable*." — Jfmuil of JiintraUgg. Its 
aliala, no doubt, are coeval with other families of coal. 

Foreigaen have oiowded their geological book* with errooeou* opinioos 
conceniing cosl, for want, perhaps, of adequate magazines (o study it. England 
is almost the only coal country of Europe. The bed* abroad are so thin, a* 
scarcely to pay for working. While around Birmingham, the main coal i* 
thirty feet thick; at Middlelcn, near Leeds, about eighteen feet; and in 
Wales, very considerable : in Stafibrdshire, the bed* often reach ten or elevm 
feet, while in the ooith of England they seldom exceed seven. 

PageSS. 7W AuwInd/afABnu. Dolcoalh mine is <Alique In aomapUcea, 
«od that ia the depth which tlte rainengave me by eitiouue.— William fliiljpa, 
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Eiqoire, ID &n eitanded paper which he fiwwarded to (lie Geoltq^iol Society, 
«tat« the above mine to be SS8 fBlhomi deep. He writei » a man of wnenoe, 
faToored with all the advantages of exf erience and local knowledget and bi> 
paper it the most luminous and accurate of any that has been laid before the 
public. But when he oienlions instanco in which the Iwlea widen to S4 or to 
SO feet, it must be understood that rocks of sparry qoarli, ftc. intervene, and 
break the »ein. Thew; lodes, he add., are distingui^ed by name. accordbK 
to the nature of the veinstone. The followint; are the principalt— 1. OeiMiiy, 
when the veinstone is clay, mixed with silica, and oxide of iron, lu colour 
varies from a light yellow to a deep brown. This is the most common vein, 
and i* considered as promising both for capper and tin. 8. Sparry, when 
quaiu predominaleh It is considered as rather promising. 3. Mtmdlda,, 
when iron pyrite. abounds. 4, Pernhg, when the veinstone is chlorite, h 
IS more promisinB for tin than for copper. S. Plookanif, when one or both of 
Its sidei i. lined with bluish white clay. 6. Caply, when the veinstone Is a 
bard aubstance of a greenidi or brewnish colour, chiefly a mixture of chlorite 
•nd qoarti. Tin is found in it, but seldom copper. 7. Prymg, when ore i* 
found iu detached lumps. 8. When a vein abound, in blend, it is called . 

UtkSaekloit, when it eonUins granite, it is Sailed a grinum loA,"— Pra- 

ftnar Tknmmit Amah, vol. ii. p. 67., 

Page 38. Pwlland time in Mfour is nlifuft, eiamitfy fram Ht vidMa (o U* 
tkalk. This ii apparent fromihefragmenl., aswellaafromlhecolouT. In 
the ramparuwalls of Porlanwuih. where this atone t. kepi mA by the earth 
b^ind, the Iragmenbi which fall by the action of the atmosphere, exactly re- 
.emble tho« of chalk. In .he weslern quarries, a veiy beautiful O0h.»«,Iourcd 
freestone occurs, less hard mdeed than the blue, bnl eqnally hard as the white 
These, as all other K«ks, when Brst quarried, are .oft and yield to the tool, 
but always harden by expo.ure to the air, except .superabundance of clay 
enter into their composition. So M. de Sa assure justly remarlu. " C'esl nn 
fait coouu de lous les miueralogi.tes, que 1. pl«part de. pierTes iont plus ten- 
dre. dan. le sein des moalagnea qu'4 leur enterieur, el qu'elles acquierent i 
I'air uu degr£ de durei6 senwble.".'— Fejw^M Ani U, Mpu, tome vi. p. 3IS. 

PageS9. GranUtroclc-o/SciUs. it is no* thirty year, since I spent three 
month, in the Scilly Island.. I waa then but beginning my geological notice., 
and un.cq.t.inted with most of the term, now in use = but having «.d ^ 
and Derham, a delight in natural theology excited me to examine the recka 
with care. The granite, ou the KHjth .of St. Mary's, near the chweh, is of 
the same family with that of Land'. End. Tlie block, are masdy quadtan- 



gular, and ofieo cubic. Towards the i 



le places, tliey ahemate 



rough kiud of gneiss. Tbedip, if any, i 
it. On the north of Tre«o, and St. Martin's Island.; "the "grin! Wpi^i^^I 
bold and fgged precipice to the breakers. But Samson's Ishwd exhibit, tin 
grande.t scene of desolated nature. The granite rocks are cotumnari and 
rise about 180 feet above the low-water mark. I stood oa the adjmning idand 
dunng a strong gale to observe the sport of tlie waves. The great .welU 
came every minnte > the tea between them wa. perfectly calm. They broke 
over the column., and almost twice their height in faani and spry. On the 
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nDrtli of Si. Mar)''*, when ihe lidewa>out,I perceived shelving nwlu; vrhelher 
of grey WBclit, orof trap, aRircMching the greenBlone, I am not certain ; but 
from Iheirdip in aevscal plaoea, I iiia!i Balisfied that thty were the bau of 
Blrata which once prejeoled over all the islands. And, consequently, the depth 
of the water being about forty fathomi near tome of Uie rocks, then islanda 
•re the gmall remains of land which once extended far into all Ihe aurrounding 
sea. Having nevor noticed any organic remains in these rocks, I have always 
considered tlieoi as primitive rormaliona. 

Page 40. The chalk rocftj.— Since writing the above, I have visited the 
Hampshire cliffs, the grandest magazine of Europe, where Ihe chalk is seen 
m htu to advantage. In the Portsdown cliff, on the London road, five miles 
from Porumouth, the chalk fretjuenlly abounds with tuberose balkorpyriteii 
I procured one which in figure resembled an artichoke, full of crystals with 
triangular faces. In this cliff, the skeletons of sixteen men have been dug 
up, interred in Ihe chalk, about eighteen inches deep, and with tlieir feet 
tewards the east. Their bones are in a high sUlc of preservation, and the 
lowest of them in stature appeared to be about five feet ten 'inchet. One of 
them had a piece of iron forced through Ihe cranium. It is supposed that 
about twenty more lie in the same direction wherB these were dug: but no 
historiao has recorded the affair in which they fell. The virtue of the chalk 
mustbegreatinpreservationofbodiesBothiBlycoveredwilhsoil. Now and 
then a belemite occurs j and echini (tea hedgt-hogs) frequently. The echini 
in the chalk, are converted into chalk ; and those in the strata of ilint, are 
converud into flint : the shell, with iu double rows of pricks in both inaUnces, 
exhibiting a sparry appearance. 

The chalk cliff at Fareham has nodules which weigh from 100 to 160 pounds. 
It is covered, on the side next the town, with beach-wom pebbles of very 
many kinds. While the chalk in this part was laid on by tides, and soil, it 
broke here and there into a hiatus, which is now filled up by clay and rubble, 
exhibiting the figure of a wedge. 

At the Paul's Grove Cliff, situate at the head of Porlsmouth harbour, I 
saw, for the first time, quadrangular blocksof chalk four feel thick, and about 
twenty in length i but these break into fragments by the action of the at- 
mosphere. The nodules of flint are small and few ; but in the horizontal 
atraU, thefliqlisoWale., The rock is also traversed by oblate veins. A shell 
is DDW and then perceived in the chalk ; but I could not procure any. 

The dip is about seven degrees toward the north ; and the depth of the cliff, 
1 estimated ai 4S0 feet. At low water, the temioation of the bed can be 
seen sixteen feet under water half a mile south of Forchetler castle. The ' 
draw-well at Portsdown, is S7S feet deeps and penetrates through Ihe chalk. 
The well in Ihe King's yard, two miles south of the place where the chalk is 
seen under water, is 960 feet deep; and a well in Portsmouth is S60 deep, 
and no chalk appears : but a thin stratum of weak iron ore occurs iu the clay. 
The spring is in a stratum of sand. 

Page 40. Sandi — concreted rut Me (ur}!ic« of the earlh, to Ibrm loamy soil 
for agriculture. Robault, speaking of grains of sand, says, " Les partes qui 
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■pproctient 1e pins pilt de •> [!■ lem] tartaee let font ri peu, qa'ellH aa tron* 
veDt »epai£«lea unei dudulrea par une iofinili d« fenlei i)ui aon( entr'oiivertef 
en tout HPa, psr ou ellea donnent ua libre puuge sui vapeun et mx nha- 
Uiions-" — Traill dt Phgiijae. 

On recurring, atlheclnie orihese netn, to the fint principle! of thn theory, 
it atiHkeB me, that iF God created I he eanh in a liquid sUtet iF tfaeeNeaceaof 
«U things curdle, changed and formed by affinitiei ( if primiUre rocki proceed 
from crygUlliied manea, and if tranakion roclta and marli proceed from tidea, 
■II atlemptiof geologiiti to lay down a general theory of ibc earth's atrata, 
mutt be unavailing. Mr. Catcott, in 1708, gare up a theory aa applicable to 
aonie of the collieriea around Briatol, where he reaided. 

" I. Under the vegetable, whitiih landatone three feet thick. 

e. A red marl all feel thick. 

3. A blue limestone, containing shells and bonea, about three feet thick. 

4. A blue clay, containing selenites and pyritoui formationa, nine feet thick> 

5. A grey flag-atone, twenty-four feeU 

6. A Btratam of coal, on which Ilea a blackiah ichiat, abounding Very oFteir 
in vegetable foaaila, aii feet thick. 

T. A rag-atone, thirty Icet thick. 

6. A free-stone, containing shells, thirty-sii feet. 

9. A grey limestone, containing corals, shells, &c. reachii^ to die primiliw 

Werner places chalk in the fifth strata : Brogniart and Cnvier, in their geo- 
logical aurvey often miles round Pari*, place it in the eleventh strata. Prt>- 
feaaor Thomson places clialk the fourth, viz. « Sand, clay, gravel, chalk." 
■^Jmiali ef PKUoi. 1816, p. 6S. In Hampshire, the chalk, for a vast extent, 
is not coi'ered with more than six inches of earth, composed of vegetable de- 
compofition. 



ERRATA. 

Page B, line 8, for chiystals, read ccystala j and aeveral sncceedingp^ea. — 

P. 9, 1. 99, read tetrahedron 1 1. 32, read iaoMreles— P. I!, 1. 6, read collieriea. 

—P. 19, L 12, read roulis.— P. 33, 1. 18, 19, tranapoar, eight and eighty,— 

P. ST, L 3T, for minerals, ^read metallic ores) and in several other place*. 
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Latelif jmblished, 2>y the same Atahor, 
GRAMMAR OF THE ENGLISH LANGUAGE, 

GUIDE TO COMPOSITION ; 

To which many Notes are since added. Price 3j.6d. limo. bound, 

Pnnted for Cadell and Davib^ Strand, 

^ The rules in this work are illustrated by an entire new 

selection of pertinent, instructive, and amusing examples, from 

the best authors. It is closely printed, and extends to 958 pages. 

Z*iiammUli of ttK aSEIorft. 

The CaiTlcAL KeviEW /or May, 1815, aays, "We cannot 
enter into an analysis of grammar; but we take pleasure to admit 
that this is by n« means an ordinary work," After enlarging in a 
few sentences on the nature and design of thMe studies, (hey 
conclude in these words, — " This Grammar may be studied »ith 
peculiar advantage, we therefore recommend it." 

Tke Gentlbman's Magazine, (Supplement /or Jvtie, 18is,y 
gives an extract from the work, and notices with approbation the 
variety of iMliehed and amusing examples it contains of the struo 
ture of various kinds of sentences. 

The New Momthlt Maoaiisk /ir'Oc/oAer, I8I5, says, 
*■ The book is indeed most admirably calculated to answer the 
donbic purpose of explaining tamilisrly the principtes of Graramsr 
to the uninformed, and ff exercising the advunced scholar iu the 
art of coniposition. The Syntax is copiouS)." &c. &.c. 



A CATECHISM OF THE CHRISTIAN RELIGION, 

IN FIFTY-TWO SECTIONS, 

In whicb'the Grand Points of Faith snd Morality are expressed, 
chivBy in the language of the Holy Scriptures, the primitive 

Fathers, and the Church of England Designed as a Sunday 

Evening Exercise for Families and Schools. Pnoted for T. UlaN- 
sMAKD, U, City-Koad, Pages iCs. Price bound, \t. 8(f. IBino, 
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APPENDIX, 

A KEFDTATION OF TROMIWENT ERRORS IN TIlE 

WERNERIAN btSIEK OF GBW^GY, 

AND OTHEB THEORIEa 

IN A LETTER TO JAMES HAY, ESQ. F.L.S. 

Sir, 
iMprnmBB witli grateful icealleclkim Cira liglil tf your cAinet, and Tor 
■the Initnictions you gave me in Minerali^y, 1 have fell Sie more soKcilooB^ 
'tomake an appeal to yourjudgmem, raiproved by Iwig (sperl«nce, a* to the 
propriety of the following Mricture* on the Diodem theories of Geology.— 
'though I hate often atrayed in t)l« BCeneTy of hilla, and on cliffk and ehores, 
vhere the fomwtloH offlatuw ftre seen (a advantaget and-though long afr- 
.<]aainted with <iivourI<eainhanoNheeMeT«ADaT,irhoin'I Mill esteem t yet Af 
-Geology i thoald never have writlea, hMd it not been for certain tacit or open 
ditavonal* of tjte cieBtion of -the world, and an untioiicealed contempt of the 
dectrinMofflevelatinnand Reiigltm, obtruded asttw bsaiHol aevenil nvodera 
'tbeoriet. A penud of <l)liMe Writings hai Ihcrefore been thought a dnly for 
the defeBce of natural TheoTogy,} it being denrable that iheChrittiKri tbouM 
'read liia'Bible, and atudy Nature With equal delight. 

ThsfateDr. Jame*'Itultan,aS(»(ttih [Aylician, ha* given us liroediiioMi 
ofhia Theory of the Sarth. 11 compriieaBoiBbti'i notion of the eternal war of 
Khe ocean against clifl* and promonloriea, sad iheconiequent formation of new 
.continentaby^boK erorioni.-, a notion ably refu ltd by Von CharpefRler, and' 
.others. It -eomptiaea alio (be natrart of several French and Ceiman wrilen, 
that OUT present continents have been raised IVom (he bottom of (he sea by la- 
-tent fires, and the con«<|iient sinking of lAe Older Mntioeaia into tbe bottom of 
theseaagain. HurafcoMt seenrs'tohavebeeB rselaimed from those-notiuns by 
.a survey of primitive nature hi the IsWof Teneriffe. " ftoflifng," says tie, " 1* 
more interesting to (be Creotogiil, than to observe'Ae relations oft (he MlAe 
^poinlof (he globe, between >/olcanlc countries, and (hose Which at« primitive 
.and secondary. When the ■Canary lalamfs that! have teed SoHs day ei- 
«!iiined,in all the .parts which compose the system of those moUAtain), we shall 
■find, that we have been too precipitate in considering (he' whele group as raised 
4iy the action ef sub marine fires." —JfiM Willlam't IraHt.vti.i.p.i09. 

The Doctor, however, was so assnfed of histheory, and so lar confident af 
■baving gained his readec, riotwttlistanding the HlricluTesofKirwBn,as to close 
his work with an avowal of ftis liratinients. His words are, " K&ving thda 
«een the natuial history irf fteeartb.t seen ibe succession of worlds, we may 
from Ibis conclude, fhai there is a lyslem in nStu're, in lile manner as, from 
-seeing tharevolution of the planets, iliseOncluded, that thttre is a system ^ 
■Mhish they are ialsndcd to CDBtinjie those revolutions, But if tli« succntioB 
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of world* UettaUiihed in nature, it i* in Tiin to look tor tnythiogbigbsriii 
the origin of the aartb. The roult, tknnfbre, of our pmeot eoquiry is, thit 
we find noveilige of a beginning I no proapectof anend." 

It ti not qaeiljoned but the Doclor** mother g»v» him rack t bat it may bs 
oTnKNiient to repeat a few enquiriu once made in the achools. 1. Who nur«ed 
the first iDlant, and the fint young of beaits and birdt i became if they md- 
denly gjrw up to maturity of atature, and needed no nnnlngi tbea " we do 
find a veaUge of a beginning.'' S. How are we to prove that the number of 
generation!, or aucceaaion of mother and child, iaiDfiailel 3. In the revoluUon 
ofthe Doctor's plBne(a,who«edByainuatbe of varioua length!, and in tbesuc- 
ccaaion of worlds, which he say* m Amw letn, how do hia fnends prore that 
the sun haa really ahone aa long on one hemisphere of each orb aion the other) 
tMcauae the deficiency of one day mara all the daring acheme of the eternal 
duration of mailer. 4. How do tbey explain the diOiculty of an oncauted 
cauae of n many geological efferts. S. If the Doctor'* two last inferences be 
really correct, whether we may not aupetadd a third ) if there be no] begm- 
ning, DO creation, if all formationa are the eternal aport ofatoma, it i* to aak la 
B moral view, whether there be any more harm in the milliona of animal fontt- 
' ationa recently cut down during the French war, than in the millions ofvege- 
Uble formationa whioh daily fall after the mower's acythef An honeat man 
will ever speak and act according to bia 'creed. Neverlhelen, if that honeat 
man ahould happen to knock at my door, 1 ihould for a hundced reasoni deem 
it safeat to give him hia nT^Hwer at the door. To admit him as a &Iend, would 
be at the peril of all my future peace.-r6. And sa to the notion of *' no end," 
if there be a God i a God who must poiaesa moral perfection* { ■ God who 
prompta a father to make hid children and domeatica reaponaible; ta il not 
moat likely, thai he will call his rational crealurea to a final acrutiny } 

In Profeator Cuvier'a Eaaay, mentioned page 63 and TO, several aasertiona 
occur which have a atrong leaning towards the eternity of the world. Thia au- 
thor ban become iinowa to the Public bj a work od Comparative Anatomy t a 
work founded on facts ) while his Elsaay ha* many conjecturea of « very doub(< 
ful nature. He aaya, " There have not always been living creatures on th* 
earth." He admits, though in the senae of Professor Werner, rather than of 
Mosea, that '> it U impoMitile to deny the waten of the sea have formerly, 
and for a long tine covered thoae masses of matter which now conatitule our 
mountainat and further, that these waters did not support any living crea- 
tures." Kerr's Tranala. p. 17,8). Bui he adds, st the close of hia E^sasy, like 
the above author," And man, to whom only a abort space is allotted on earth, 
would have the glory of restoring the history of thoiaaada o/ ages which pre- 
ceded the history of hia race, and thousands of animali that never were colern- 
poraneouB with his species." When we have a high opinion of a medicine, 
we sometimes swallow the drega with leaa difficulty. Hence the author re- 
served Ihiswordofgiace to tlie 30th section. It is proper however to remark, 

1. That the ideaofan earthfB sea, and conaequenllji so ■Imoaphere, ex- 
isliogfbraserieaofagea williout aupporting any living crealurea, eeema as ab- 
surd aa the existence of a son wilboul light and heat, and without relation to 
the nourishment of animal life. 
8. Tlieidea of waters without llviog bodies, ia liable to the same exceptioih 
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WTiyihould both ae> and land mbound with iherichat v»rielietoffood,uid 
DO iahabiUnli beprovLdei) to eat it i If the tubljme mincle of khe creation on 
Btall be admitled, wby maka excepHoni to Mose«, who stctibe* inhabitknti to 
tba d«ep on tbe fifth, and la the land on ihe lixth day 1 A* the (cribe of na- 
ture, he certainly here auflen no eclipse on a companion with many of out 
modern icribee. 

3. The idea elaeohere thrown out, that each more recent order of (tntm 
wa* peopled with a new order of animali, oblrudei the idea of a Ood deficient 
in wiadom, who having improved in Ihe art of creation, took away the older 
and more defective order oflhingt to introduce hi« new and more perfecl work. 

4. Man being Ihe lait of created beingi, and the animal* ofvery many pre- 
ceding agei having exiated happily without him, the creation of H> iniipiiGcaDt 
a being waa not euential to complete the grand icale of beinga. It ii bowerer 
butjuitice toadd, that the philoiophy which we occooni infidel, has generally 
spoken of thii two-legged animal with honour and reipecC Hlainpeiior form- 
ation! of amu, countenance, reaion, and speech, have become aubjects of Ihe 
highest encomium. Of conrae, it may be doubted whether onr PrafeaaoT rea- 
aon well in leaving hii own ipeaei in so retarded a rank in the scaleoftbe 
animal fomationi, 

Ifitba the paucity of human IbsnU, ai ia intimated in the Essay, which 
chieSy prompts the author to reason thus, the Mosaic History will greatly re- 
lieve ua. It aaaures us that the nine antediluvian patriarchs did itol marry till 
they were on an average about a hundred and sixteen year* of age t where** 
die beasts gendered early, and presently covered the earths— it informs us Hat 
the increase of the waters was gradual i and consequently, allowed time for 
. men to aave themselves awhile on the summits of mountains and hills, or ti> 
embark in canoes and vessels, in which ultimately perishing at sea, they were 
devoured byfishest but the beasts had neither precaution nor defence. — It 
khonldaUo be considered, that human bones aresnuill compared with those of 
the huge animals found petrified in rocki) and that those found in all mo- 
rassee, have been deposited there by causes more lecentthan the deluge; i 
would say, the inundation of Ogygei, and of Deucalion, ocoaaioned by very 
eiteniiee earlhi^uakeB^ — Add to these connderatianB, that human fossils are 
really found in many aituatlona, and candid enquiry will aak no more. The 
human skeleton in the British Museum from the limestone rock of Gnadalonpe, 
has been examined by tbe learned of most'nationi ; and you. Sir, have in your 
extensive cabinet, part of a femoriafrom ihelimeatone rock of Gibraltar, which < 
ha* been pronounced a human fossil. Mr. Whitehurat mentiona the perfect 
human skeleton found in the alum shale near Whitby, in Ihe year 1T45, which, 
though taken up with the grealeat care, gradually decompoied on exposure to 
the air. Another was found in the coal-field of Earl Moira, near Ashby, in - 
Derbyahtre,whichMr.BBkewell thinks had fallen in when the ancienli work- 
ed the mine. — My judgment is, that the ancients in so low a country, had no 
means of draining the water, and digging 891 feet, and no indinalian, the 
. country being full of timber lor Sae). I might add other Instances from Ger- 
man naturalislst and have no doubt, that when the strata of the torrid zones 
of Asia come to be examined, die foaail remains rf man will be more (requoitly 
^bund in every class of rocks, which we denominate n 
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PeofrsMt Wenerno wlier* alUckaaaydooirineof reveUtioa; but liei^ 
viouily fbllowg Von Oppel, in ucribing a long duration to the earth belbre llie 
exialence of the Immaa spfciea. If the Ceraun geologiati da not mean heraby 
iBcitty to anert the etimily of the world, an en-or whieb Soeratei once chawd 
fisin the acboola (f Grseoe, what do they gain by attiibuling imineaaurable 
period) of exiilence toit before the epoch of the Genet'), Tor six thoouindjOi to 
fflany million* of yean mnat be alike Wnall compared with elunity ) 

In Werner*! work, entitled the Nete T/teory of Vemt, we find the geological 
■Huation of metallio om in the mining district of Freyburg and its vicinity, 
deeeribed witli great aocnracy i and yel, after the calmeat deliberation on the 
mcriuaf Ibat tTeatiaa, I am in doubt whether ita acxmraciea oFdetCTiptiDn, or 
iUeccentrioitieiofinference be the more in miinber. In more than twenty 
f lace*) he admit* Ibe prevalence of uniTeml walent that all bed*, whether 
«f primitive, or of traiMitleD rock*, clay*, and landi, proceeded from chenMcal 
dcfioiitionB) that the earlh every vtbere abounding with renti and fianire*, the 
mineral veinai^rBEbnned by depoMti of lho*e water*.— Let ui hear bii lenti- 
Dwnt*,a* in Dr. Andetson'i tranalalion. TheSSlk lection i> but ■ ihort •en- 
tence,andcomprJiei themain axiom of bi* theory. " All true veiaa were ori- 
£inally,andofneoeuity,renti,open in their upper part, which havabeenafter- 
ward* filled np from above," . 

InieelionSOlhlieiay*,'* Tbe aame precipIlatlonB, which in tbe humid waf 
formed the itrota orbed*ofroeli,aadllte Biiaerds contained in thoae rocka^ 
fnmiibed and preduced the nbilBBCa of veins.'' 

Section SSlh, ""Vnu* are of two clawea: the fint coDsials of lead glanc^ 
iron, copper, ftc) tha lecond, which aKvays travwse Uie former, contiM* of 
kad glance, radiated pyrite*, heavy spar, fiuor ipar, and guritf' Fr^menla 
of the wi^oioing rook' bib oftm found in veins)-' water- worn bowldeni — ■ 
and petrifaclioaa, whiiA prove that ibey were originally open Giaures. Time 
o^aiiiobodieamuit either have exi*ted in lliese cavities Ihey now occupy, or 
have been intfoduoed into thsm in thoir pre*ent petriBed state { on either af 
wluch auppontioni the vein must hava anisled in an open stale. Rock-salt' 
■od pit-coal, substance* of very recent formation, occur in vein«, which prove 
that they were originally open fi*sure*." 

In proof of these very extraordinary aascrtiona, our profewor adds, *flctJoB 
44th, •• Hurt certain vein* are tilled by rolled hibsmk or water-worn stones. 
And section 66th, " When vein* are filled with rolled masses, and when lliey 
conlein pelrefactions, it is not poiaible that they could liavc gained admisuoa 
tnto the veins in any other way than from above," 

Thi*i*grave talkalFrsyburg) and there really i* somedegree of correcl- 
lies* in lbe*e a«ser(iont. Metallic ore* do now form in rents and fiwurSit not 
by mailer waahed in form above, but by the ascension of the mineral fluid. 
When old mine* are exanuned, new formalions of ores are generally tbund. 
That* thing* bnng conceded, Werner's new^ory, 1 aai decidedly of opinion, 
is bunded on an error, capital in its kind 9 he mistakes tbe weak and cod- 
tioned operation* of nature for her first alxl ^ind exertion*, both in Om pii- 
mitive and alluvial earth, ia the ftrsl fomation of metallic veins, a* will 
arpear by adducing theories which he calls exploded, and comparing tka 
with facU I twve enranned in Englrih miiu*. 
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BecVeif Pliifticti SuttfTTtmtfpptwti in 166St it «nu edited wilhDoteib;^ 
Slshl in 1703. " He lucribn the re-rorraation of metali and miDmls lo cer- 
tain lubtemineoua Tapoura, nhtch anting from ihe boweli of the earth, and 
penelra(in); the vein*, produce a peculiar change in nich itony and earthly 
mitlen aa occur in their way," To thi» paws^ Stahl addg, in a ■pwumcn 
Becherianum at Ihe end of the work, whicti indicalei Beoker and hiinaell to 
have been Chrintian geolc^itt*— " That Trom the period of the fir»* exiitence 
of our globe, contiderable ftiaurei had been foimedt that Iheie, altholimB 
of the delude, were filled up with matter of a loft clayey coniiiBtence, which 
aflerward* penetrated by vapoun, exitiCBted from the interior part* of tlie 
earth, pa»ieB«tn|; the properly of converting theie into mineral matter." 
Wimirm Veiitt, tttt. 10, 11. 

Werner next quotes Uencliel, father of miiieralogical chemiitry, and coun- 
sellor of mines to the Elector of Sanony. He died in 1744. " Henckel altri- 
butestbe formation of the conlentB of veins to a peculiar exhalation produced 
and engendered by a fermenlalioD, sappoted lo take place in the interior of 
rock*. The ba«e of each metal and mineral, he luppoBea lo eiiit already in 
iheiubilance of the rook, and that by a peculiar procew of nature it i> matured 
and convened inio metal. Bot he does not venlnre lo ascertain ihe nalare of 
those bases." The Isst remark raises a favourable opinion of Henckel's judg- 
ment. He knewlhelimitsof knowledge, and where to pause belween-asiured 

Werner qiiDips a passage from Dr. John Ooltl. Lehmann, couisellor of mines 
•otlie KingofPrusaia, respecting traver^veins, with their honzoBtal branches 
having some resemblance lo a tree, and formed from sublerraDeous exIialalioiMt 
Having his works before me, I will indulge Vae liberty of translating two 
paasages from his Essas »" '<>« 1"^ and itrala of Iht tarlh, which do greater 
justice to his opinions ns n miner and a geologist. He affirms, thai " beds ot 
' the massy rocks of primitive mountains, descend to impenetrable depllH( that 
riiey are i«ver horizontal, but always vertital, or inclined, cutting the sommit 
of ihemounlainswilh sharp angles. In ibera w< God metallic ores at a gteaMr 
depth than in the stratified and saperincumbent rocks." fiacljoaiii. 

He says afterwards, " Nature whose energies are incesaani, has filled Ihe 
fissnres of rocks with dUferent formations; such aa ipathote, quartz, horn* 
atone, and the iilie) and which bein^ proper to receive the germ of metals and 
minerals, she eonsiilntes these substances as the malrioss of her subiie<|uent 
tbrmations in the metallic and mineral kingdom." In proof of these assertions, 
lie adds, " We find daily instances, on opening old mines which have been 
long abandoned, that tlie productions of the mineral kingdom are there formed 
anew. Thus it is evident that nature hasptsced in the bwom of those nioun- 
lutna the proper agent to repeat her energies in the praduction of metala and 
minerals, and tile essential particles of wKicli ihey are organiied. She has 
also diversiBed her operations ; I<>t themvlallic isatticcs in the prinutiie or 
continued mountains, differ widely in alructure from those of the stratified." 
lie elsewhere adds, " in the former, the vtina are oAea richer the deeper we 
tlescettd, till tlie water, through the inMifficiency of engines, obstructs our (ol- 
lowing them farther, while in tlie latter, the veins terminate in a sharp wedge, 
and beoome extinct." Stcf. vi. >. I may here sul>)ciin, thai in the fifth section of 
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Henckel'i Pyritologia, the ida», ihat vcini ia the muwi of primii'ive moutK 
taip* grow richer u Ihey go deeper, ia more fatly SHerted. 

FiDid thew quotation!, it i* obviain, that the teamed philowphera ut4 
minen of Saxony are completely at iwue a* to.the theory of veiiu. Their Tor- 
nultion by the aaceiuioa oF melallic flnidi, and their rorntation by deaceniion 
of matter from above, can never be recoDciled. The Calm enquirer rouat 
therefore foim hi* own opinion, whether it be poaaible for the wide and rocky 
awell* in veini lo have fallen in through narrow aperturet from above, ai well 
n the thin ilrataof gold and of plantina, or whether the formatioa of (hoM 
vein hare proceeded from the elective law* af the mineral ewenoel Perliapa 
Werner wai nol auffidently aware how much he impugned hii favourite nn* 
lAcsry, and hvoured the aid lAeory of thote author*, when he admili in the 
33d leclion, that " wmetime*, though rarely, the richneu of a vein may be 
&e effect of an elective attraction or affinity of a neighbouring rock. Tliii 
•eeras to have taken place at Kongsberg in Norway j the vein* there are richer 
in orei when they tmverie particular bed* of the mounlaina which diS^rmuch 
from the olhen." 

Tbi> author confeiieB that lie had not travelled beyond the minea of 
Saxony, except on a viiit to Bakewell in Derbyahire. It were to have been 
wiohed he had leen the profuiion of our iron veioa, extending from Walea tp 
Scotland. In the ahelf-niinet near ihe chapel, I found the minera gelling (he 
coal, end the ore by an ovetcail, tl>e method of the Romans in working the 
Anglecey-mine*. It wai here I diacovered the four alrata of iron ore* in open 
day light, a* in p.SI. a circumalance with which the viiiton are (eldom 
. favoured. It waahere that Ihe theory of the formation of veini by the aaccn- 
•ion, and the concentration, or to uae Ihe word* of thii author, ■' the elective 
attraction," of Ihe metallic Quid, waa forced upon me: and the repealed read- 
ing of the new tluarg, haa not made (be leaat impreaaion on Ihe conviclioo* 
which nature then enforced. 

Indeed, I am *o far from being made a convert to the new theory of vein*, 
Ihat I regard it a* fraught with abaurditiea t and wonder Ihat *o many learned 
men, through i know not what charm of novelty, or prevalence of human 
frailty, ahould receive it with lo much confidence. I do nol wonder that 
Werner ahould be mauled with objection*) for hi* theory goea to prove thai 
there were no traverae metallic vein* in the primitive earth, until it became 
exaiecBled into fiuure*, and ahook into rental and until a tecond prevalence of 
univeraal water* had filled these cavities with metallic depoaition*, water- worn 
rocka, and clayey matter I 

He talk u* (*ect. 36Ui) that " in the mining diauict of Ehrenfriedendarf, 
which contain* veins of lin and ailver glance, the tin veins are al way* tra verted 
t^ the iilver." It it so in Cornwall with regard to vein* of tin which or* 
often traversed by veins of copper. But why ha* he not told n> either here, or 
. in hi* relative age of the strata, how the same fluid could depoalt tin in vein* 
parallel with the *lrau af rock* and acbiit*, and depoait silver in traverse 
Bssiira? The ascription oFa differentage lo each formnioai* quite irrelevant 
here. But the subject of traverse or crosi veins containing a ditferent ore may 
be resumed to greater advantage when the great dykes which divide whole 
u with a lubsidence of one side, come to be conaideted. 
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. On ttw aubjeGt of trftvene yaiat, ■ German WTitar ailts Wxnier, if melkllia 
*eiaB ware once cavitiea and rent*, how bowldera, or water-worn slons* could 
be iiupnided io ihe Giosaing of those veina, tilt the metallic matler from above 
had fallea in to mppert themi Hera our Profeoor ii a little embarraued. 
Hta fint reply is, " that we iboald be awured of neb beta." In Gomwall, •• 
well BB in the lead meHures, we are aaaiired of the bota beyond tbe poeaibilitjr 
of a doubt. W. Pbiljipi, Eiq. in hia excellent eeology of Ergland, referred to 
in the 6ilh page, haa atated that the lodea of tin, e> alio the veins of lead, 
■ometinieB widen to 34or even to 80 feet; and that in all mch Histancea 
naarei of roeka and clay are embedded in the ore*. Allow me (a add, on the 
■uapenaion of timin in the air, that in the dark agee of the church, the chapel 
of our Lady Brat built at the hsiy eepulchre in JemsBtem, was carried by the 
aofela through the air, end rebuilt at Loretta in Italy in the coune of a aiugle 
•ighti and in theae enlightened agea ofphiloaophy, we find stones unaccounl* 
aUy au^nded in the aubterranean deptbe. Bat Wernei's eeeond reply ia, 
that tlirae atonca may faave Gtllen into the veina at different timea. To me, 
both the new theoiy, and (he old atones, aeem to fall at one time. 

The objealion which atandi in the way of Ibe new theory on the impoarf- 
bility of IranmutBtim, or the elective aeiiure of a itratum by the metallic flaid, 
Wenier rcKrves to the last. It wai tbe conceatration of bis artillery id a 
deapeiala aa» to decide the field. But now, wben every thing niuat be won 
•T loat, iaatead af meeting the charge, he aouadaa retreat, tooocapy a tenable 
grauDd, and defend a foreigm propsaition which nobody deniea. Ha aays (leal. 
91} that " the intramaiulabSKty of the iimpla eleawncary parla of bodice ia 
p»e of tke fundamenld and immoveable pillam of chemistry. Wa no where 
eaa even a trace of a transmotation ( for when feldspar is dianged into piw 
Oalain earth, or when iron pyritea become iron orchre, then- one miiwral ii 
aelii ally changed into another t but tke simple elnnentary panicles have not 
suffered any cbange in themaelvea."— We grant all tliia, and a olond of like 
argumeota in Aill \ and immediately pursue liim with a tfaouiand waggons, 
loaded with tha wgaaic remaina of the former world, whoae specica an bolh 
known and unknown, which once really lived, and which now coa^titule the 
real metallic ores of every description. We puniie him with a profusion oT 
organic ranuinH of the vegetable kingdom | with oat, bamboo canea, and fir 
apples, abundantly ibund in the iron veina, with wood-tin toiind in lbs Cornish 
lodea, aabatsnca* which once floated on the walera, and could ni-ver fall in 
traverse i-eins but live, ten, or twenty inclicg aside. 

To a Christian, who loves to traee the pcrfeL-iir.ns of God in the works of 
nature, and to make revelation (he guide of life, it must be revolting in the 
bigbeit degree to fidd the German sthools, the French academy, and many of 
the Britiah writeis, empoiaoning the sources i5f Uteraluie with the hints of 
alheiam. Our larger Encyclopedia*, and many of our Travels and Re vie wa, 
are tainted with inHdelily, or with Socinianlsm; "the half-way house to 
deiam," as Mr.Wilberforce tritely remarks. 

While Humboldt touched at the Canary Islands, acconnled by the Phceni- 
eians and (he Greeks, the reireatsof felicity, he shrewdly rt-niarta, that " tlte 
ancients (liaught happincaa to reaide at the end of (he earth, as we seek Cor the 
ulmost exquisite enjoyments of the mind in an ideal world beyimd the limit* 
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of reality."— Vol. i. p. SIS. Ah I Mv friend— but in what ideal world ! I< it 
iu the republic of Plata r Whybe aoimbiguouion a point which involves lh« 
lait, (he be*t, and tenderest hof ei of man } If thii aiilhor had made the 
alighteit allution Id a Gud, > Providence, or a fulure alale, it woold fairiy 
preclude hii modeit hint Troni being laken in an ill •erne. It ii, however, bat 
justice to remark, that wlien the frigate in which he Pailed arrived on the coaat 
ofTerra Ferma, the yellow fever made iie appearance, and carried □B' three 
of Ibe crew. The first death Humboldt recordi with great leriouanesa, ihe vic- 
tim being a young man but 19 years of age. The second and Ihe third death 
healao records with all ibedecency of phyloiophy, and names the abatement 
of tlie disease witli a becoming ulisfaction. Now, I would here ask, whether 
these fears, and tliis joy, had not some relation lo a fulure state! If youlh 
fade aa the flower, and age drop ai tho leaf, merely to premole new geolopcal 
formations, why should we not fall with apathy as the grin.' Why slunld 
the hero tremble while hia horse nuhes on the battle aa on a grand parade t 
The fact is, every pasMon has the most intimale connexion with its proper ob- 
ject: and ifthoee hopt* and fears have no relation to a fulure state, the Author 
of nature, who cannot lie, muslhave written abroad deception on Ihe human 

Theneil prominent error of Ihe Wemerian theory is Ihe relative age of lbs 
alTBia which compose the crust of iht earth i and ihe existence of snefa a 
crust must remain a doubtfiil problem. This discovery Werner often resumea 
and ihera does not nppear the sligbtesl grounds fur penona hoHile io revela- 
don lo form an objection against il. Take a selection ofhis ideas, 

" Veioi, oonsidered ai renli, have been produced at very diSerent time*, 
and the relative age of each can be easily assigned. Every vein which inter- 
■ecu arvother, is newer than the. one traversed, and is oflater formation than 
all those which it traverses." Secfimai. The last sentence, when the state 
of our dyke* is considered, will appear to be quite correct. 

"Tin appearstome, ifnol the most ancient, al least one of the oldest metal 
formalions, for I have never found il in floelz rocks, but sometimes in por- 
pbyritic rocks."— Sect jsn 76. It is replied, thai all the peoiJy veins of tin in 
Cornwall occnr in chlorite, a specie* of floelz slate. The wood-tin fiinnd near 
St. Columb, i* bI*o in a stratified formalion. " The ores of nrania and bi*. 
muth appear to be of a newer formBtion. Gold and silver, of a still newer 
fbrmation, and in some instances very new." — Sir Tobem Bergman affirms, in 
hi* Chemical Essays, that " gold is more diffused through Ihe earth, fiotwiih- 
standing the smallness of its quantity, than any other malal." CoDsequenllp 
iftlie fable oFrelalive ages were a fact, gold must be of all those age*. 

But out author proceeds. " The iron formations aie indisputably the most 
numerous, and of almost every age ; yet in stlendiiig lo their age, we can 
point out different fonnationa." liidem. AlmoM every age I And if rivers 
ofUvain South America have issued from Ihe base of ihe primitive mountains, 
the bottom of which lava, according to specimens in my possession, it almost 
pureironi if nodeep pit was ever sunk without finding itt and if it enter into 
the GompDsi lion of all vegetables, it it not almeit, but indisputably itf everr 
class of Btrata, and of every age. 

In the 68lh section, Werner, recipilulaling bis new theory, adds, " We know 
Ibi certainty, that floeli and primiuve mouutaias have been prodi|f:«d by a 
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«eTiMofpre<^pitalioui aDd depoutioiu fonned iaiucceuloni Ihit (hcM look 
place frook water which Eavered the globe, eiiating alwaya more or leH gene- 
rally, and GODlaining the different lubalaocei which have been produced iron 

" We are also certain that the foails which constilule the Ledi and itrata 
ofniouauiiu werediwolvediu the uaiverul water, (that i«, existed in a itate 
oFiolutioo) and were preripilated from il. The metals and minerals found in 
primitive rocki, and in beds of floeti mounlaini, were also eoDlained in ihii 
UDJvertal solvent, and formed from it by precipitation." 

" We are farther certain, that at difiin«nt periods, different fonili have been 
formed from it, at onetime earthy, at another metallic Diinerala, and at a third 
other fonils. And from their poiitioa, one above another, we know bow to de- 
lermine with the utmoat precision, wbicb are the oldest, and which are the 
newest precipitdles." 

We cannot paa* over ibese very extraordinary dictate* without a lew re- 
marlu; and ehpecially a« our lecturer i> certain and anured of every thing he 
■ay*. The strata of tile earth's crust are counties* in number, yet they were all 
formed at different periods, and her eternal euitence, of course, is under- 
Moodl — The huge honu^eneal masses, as all the Wemerians allow them to 
be, the Boeti or flat rockii the fbasils of every kind, none of which are ■□ the 
buge mas* ; the veins of metal*, whether they are parallel with the strata, or 
wtwther Ihey travene the' itrata, from which short brancbea proceed, wera 
all tbrmed by precipitationa from tlie univerfel wsterl 1 1 These are the phc- 
Domena, the prodigies of the aew theory ! 1! But if the water can work a* 
many miracles as we please by the same precipitations, I am of opinion tliat 
thoae schools have been loo severe in sa^re on the ladies of the convent for 
jMDUsly preserving the milk of the Virgin, the wood ofthecrou, (be coal* 
which burnt St. Lawrence, and other relic* of reveraace, with which hartnles* 
miracles were connected. And with regard to the adorable mysteries of the 
Chriitian bith, it is in vain that we tell thoae achool*, that tbey enlarge our 
views of the Divine perfections, humble the pride of reason, and excite de- 
votion. It is in vain that we say, the mystery of the resurrection has a ten. 
dancy to promote corporeal purity : tbey still ask for a reason, and prufiisi 
themselves disaatiiGed. On our part, it isbut a just repartee to add, that many 
of their own school profet* themselves disaatislied with the new theory. 

When D'Arccl was inaugurated into the chemical chair of Franca in 
the year'lTTG, he pronouaced a dticourse on the geognostic stale of tha 
Pyrenees, from a survey of those mnuntalns he had made the precedinft year. 
And though he fully admits the prevalence of tha waten ; yet he withholds 
his sanction from the new theory of an earth formed " through a auccesaion tf 
periods," by chemical precipitates. 1 will traoalale, a few of hisideaa. — 
" Whatever may have been the Hr*t origu of these mountains," he says, >' it 
is assuredly correct to state, that the dispoiition of the rocke, the order, regu- 
larity, and parallelism of which they are formed ; the extraneous subslaDcet 
they contain indicate in a manner not to be doubled, the toft and fluid Mats 
in which their pristine mass e»i*ted anterior to their formation. But shall wa 
say that the whcle chain of the Pyrenees has derived its birth from the bosom 
«f the sea ? The question is difficult to resolve. While it facilitates on tha 
G8 
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ohe btad, theriluoidaiion tttakOf phenoMena, il cbtioaaly enbamnea on fh* 
olher, wi^ difflcuUin itill pvnter in their fciod. Hovt horiztnilBl bed* might 
Kft ftinued at llle bottom of the *ta, ii easy to ini^ine g but bow could a trfln. 
quil fluid produce a gymmetrical order of beds, inclined ia every direction, 
Mltittimei to the north, and the aaulh { md someiima* to the eu*, and the 
*«t ( and ftequently dipping on the ean in a veriical poaition i Such, how- 
ever, il the real tote in which the strata occur in theae Tnountaina, and aftecl 
ih a very limited ipace of ground. How can vre (on the theory of precipila- 
(ionii) explain the rormallona of granite, whose blocfci and masws battet out al 
tvtty elevation from the visible bare in the plain lo ilie highest anmniil i VTe 
Rave equal difficulty in accounting liir the toclca of marble, which are formed 
iti the centre of (he chain ; roctn which ri>e perpend icalarly for aome hnudreda 
oFlbikei? What (hen<h>llweiBy,nat ofrockB,but ratherofwholemountaina, 
where the marmoioua formalion* aicend lo (be gummit, and invariably >iepa> 
rated from other roclia by (brazier) rubble, or achlslua, and dlScrentaorU of 
gravel; auch aa ihoK above the valley of Aspa, and on Mount Athaa, whoie 
aide eKhibiiB a teirific (chauaiee) i-auaeway ofaUircaie for two mi lei and a 
half, rook piled on roult, from the rivnlet to the fcresl of liaau J"— Pa^e 37, 
38. 

While this learned chemiat Mood on difiereut lumniiU of the Pyrenees, and 
where bii eye could eommand a prwpect ofhitla and vallies benealh his feet, 
an idea MTnck bim which very much relieves geology, with regard to the 
formation of ravines; a lubjecl no where relievrd by the theory of Ihe preva- 
lence rf univeraal water, through immeasurable perioJa. I( was, « that all 
ihoM ravinei had been formed by powerful ciirrenis, descending from the 
higheatanmmitaofthoaemountainii." The island of Oiaheile containa aa bI- 
(ho»t inacceaeible rock often or twelve miles in extent. Thft miaaionariea, in 
a map tent to thia country, deacribe aeventeen ravinei deaeending from it in a 
riellated manner. The same idea, that powerful currents had fonned the glena 
and ravinea of Scotland, BtnickMr.Wil!iams,aBurveyor of mineajwhen he stood 
on Monnt Bineve, Pontemplaling the atructure of the country. Having em- 
braced Whiaton'a norion of " a comet cutting the plain of the ecliptic in ita de- 
acenl toward* it» perihelion, on thefirat day of the deluge, paaaing before (he 
body of oor earih, he altributea tlie formation of the atrela and (he valliea at 
once to the theory of the tides. jtf;n?raj Kingdom, vol. ii. p. 3J4. It has been 
•laled, page 83, that iha deluge of Noah could not have been occasioned by a 
comet, the atrala of the alluvial earlhbeing far morennmerous than the lidea 
which a comet could influence white paaaing before (he eanh ; ye( (he theory 
of the tidea ia (be only retoiiroe (o einancipB[e geology groaning under the load 
of Germkn preci pi tales. 

In ihia way, nature (eems uniform in her refiilation of (he new Iheorie*. 
Her maaay graDi(e, bo diteraified in rotonr, and in (he magnitude of i() orya. 
taU. Her varietlea of huge porphyrie«, with apota of every colour, wi(h every 
oUier genua, species, and variety of primidve, and of transition rock, appa- 
midy ask with a thousand voices the queBtJon of D'Arcet. How could a (ran. 
quil fluid, moved only, aa Werner admit., by gentle currenU. make depoaiu to 
diveniflcd from the hugest blocks to the thinest slate, foyn strata of every 
ralour and figurei strata »hidi » intimately allernaie with other >tra(a aa to 
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nnder thsii Klaiive agM difficult to demoiutTBtc ?— -If the primitive rocVs and 
•chilli of the Fyrsnees obtruded Ihege doobta on J» leuned chemiM, til* 
transition rockaorthe Derbyahire mounldin limeilone •bftnde equal daub u of 
their "having been formed by the precipilalei sf the univeraal wbIH." I beg 
leave to aeleet this district, because latent nature here expose! her boeom iit 
■ very reamrkuble way, and becauae it haa been aurveyed by many learned 
^ogiata. 

The beda are uine in number, extending from Caellebm eouthwaid 36 mitee, 
■nd from hiam Tor on ibe west, id SheOleld on the eail. Four of ibeac an 
limeatone, aeparaled from each olher by Ihreebedi of loadstone. The aupep- 
iarumbenl beda are drU atmte, and tlien aandelone. The average of ihe dip ie 
from SO to 40 degrees I and ail the lower beds descend bj depthannaacer* 
tained. The ihickneaa of the loweat bed of limeMone ia not imown i but Ih* 
(oadatone above it has been eul through at the depth of 70 feet. The second 
limestone, baa, in 4na place, been found to be200, and iu auperiBcambent 
tokdatone 75 feat Uiiok. The third limeatone ia averaged at HO feet, and tin 
tcadalone above il at 50 feet. The tourth or uppermost limeatone alratum ia 
generally given at 160 feel. The above meanirementa mual, however^ be Un- 
derstood as applying to certain plaooai for the nnmeroua pita aunii through iho 
toadnone on Boneall Moor, and in the cirmiUr extent of 1500 yarda, demoif 
■trete the Miatani to exhibit a very hilly fignre, if it* landKape wen laid open i 
and this deduction maat generally be road« from the mathemalical paralleti it» 
the plate* of Whileliutat and others. 

Reapecting the four beds of limestone, learned men are of one opinion, Aat 
they are all stnilified, Conaeqnentlyi eaeh bed ia composed of thinner strata, 
•hfch vary nmch in colour and in itructure. Some of them are lO dark aet* 
be timirtied for black marble tableli. OtheM are of a dull white, increasing 
(heirtinUloaj-ellow, and discover the waving* of mineral acids. De la 
Pryme is of opinion that the Derbyshire people wei-e ignorant of tlie marmoroo* 
IWaiurM. corttained in Iheir hills. And it ought not to escape notice, that llie 
above four beda are anbdivided farther by thin bed* of day, of chert, and 
thicker beda of awineslone. 

The chert occupies a poaitlon of strata in aome of the limestone beds Por- 
reaponding with the flint in the chailt. But the colour of the flint, from the 
uniform whilenen of the chalk, does not vary as the chert, which la JTWays 
influenced In its colour and figure by the bed in which it i» formed, sponinfr its 
■hades from white to brown and black ( in the upper bed, the cliert is some- 
timet so abundant as to obtLlruclthe rock from being burnt for time ] and il ia 
1e>s ponuberant than the nodules of flint. 

The three beds of toadstone are leaa known than the limeatone; but they are 
penetrated by pita to come at the galena ores which traverse the limtslone, and 
branch offlnveins parallel with the strata. These rockn derive their name from 
the dark, the black, and variouily coloured spots llipy contain, which have 
been thought to resemblethoaeon the backof a toad. These, as well as Iha 
limestone, wlierever tlity can be seen to ndvantagc, bear unquestionable marla 
of atralifioatiou! and the coaches, or smaller beda, arp in some places separated' 
by beds of clay. Tlie rocka in general ate compact, hard, and often cellular. 
The darkiieiH of their colour proceada tiom iron, whose fluid haa been nmeh' 



it,Googlc 



M APPBRBIX. 

diffoMd through tbemuit butitoAcnaltenutMloft dnll white. In one [^mc, 

a TeiQ of gileoB ii known to trBveruthewhols rack, >nd BhortTeiiu of other 
ore* have htea round | occuirencea which correct the mit-itatemenls of Mr. 
Whitehurat, who deniea thentiBteace of veins in the toadstone. 

EVom (be colaur and uvitiei of these rock*, ihi^ haie been too haitilj de- 
■oininated lavas Weraei denominalaa them amygdaloid. After eiuuiaingia 
PortHDonlh a thousand aperameus of ancient lava, whose bowlder are rolled 
on shore at 81. Helena, and broughtai ballast to this country ; and after c«n- 
paringlhese with FGcent lava from the Mediterranean, I am fully of opinion, 
(hat each hai an origin widely distinct from (he other. The boiriden appear 
to have been detachedfrran nibmarina rivrrsoflava; to be wem by friction, 
and to have acquired much weight by the accesaion of impregnated water*. 
The beds lioiti which they have been detached, if they could be examined, 
would be objects of interest to the stndente of nature. Moat of Ibe specimen* 
are highly ferruginous, and allemste in colour from b dull sooty hue, to (hat 
of a light iron grey. Some appear to have been detached from the bottom 
of (he lava, and to be ■* pure as any iron from the blast furnace. They are 
sotinUie least porous; but others nearly ■■ pure, are abghtly porous, and 
jredder in colour. Some heavy specimen* abound with yellow bright speck*, ' 
which become duller by exposure of the fracture* to the air, and then are 
slightly paroui. The lighter speetmens have larger pores than the heavy ; 
and other* are more (ban half ccmposed of ashes. The scoria at the top ha* a 
black glassy appearance. The ttjadstone is theterore distinct in iu character* 
from tboee of the lava. Its cavities are orten nearly round, wliile those of the 
lava are far more numerous, and have a nearer approach to the Ggure of the 
almoud. Several parti of ibe loadstone are highly oalcareous, wilt e&ervesce 
in acids, and night be burnt to a weak lime. A few other part> have a co- 
lumnaral ^>pearance, a ciroumstancB which several Itahan writera have no- 
ticed also in the lava of Mount jSlna. 

Superincumbent on the limestone is the great bed of shale, which in ita 
greatest known thickness is StO feet The whole is obviously stratified, and 
alternates in colour from a dull black, to blue, to grey, and many lighter 
shades. It containsbed* ofsiliceous freestone, in which the red oxides of iron 
sport their wavings in beautiful figures and shades. Beds of clay slate often oc- 
cur, which are not used in rooting houses, because, through a superabundance of 
clay. Bud (he pyritous fluid, most of the slate decompoaes on exposure to the 
air. Veins of ironstone are frequent, with sniall veins of galena) and here and 
tliereattratum of coal too thin to be worked. Where balls of pyri(e« occur, 
they are scope-formed as those in the chalk. From the bate of this great bed 
the ralybeaie fountains are known to issue in three places. 

Between the shale end the turf lies the bed of saodslone, extending itself 
from the suniinK of Mam Tor in a gentle dip towards Sheffield on the easi, 
where it is the underlie of the coal-fields. Its thickness on Darley Moor ia 
350 feet; but in otlier places, bning worn by diluvian currents, it is very thin. 
At Dronfield it coven (he coal, and averages in thickness about SO feel ; for 
a very long and undivided stratum ia'not to be expected in nature. This rock 
in general is a millstone grit, containing while and clay-coloui-ed quartzose 
pebbles, gtMiuIat«d<tuartz,aftea very couMibutaliemating in other luata tea 
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line graiud fraeitonp. ItfTarietiMaretaennineroiiifbrdetail. Id ooIout, iha 
politbetl specineTK used (or gentlemcD'a liouaes sbaut SliefGeld, are more Svr- 
niginoiiB IhBD thoHe of <Le w«t of Yorkshire, sad Iba iron iporli iti wsvinga 
in Tirioui cambinBtioai with oxygen. 

That ■ more correct idea may be entertained cf the variation! in the ihieli- 
menoftbete treat bedi, and of their strati Gcati on, the tblJowingBtatenient wu 
procured of a pit now open, twomilei from Bakewell. 

From the aarface, plaitic clay, with conglomerates or maitei Ful. 

of undBtom and clay . . .< . 30 

Shale, there called black Jack ... 90 

Black mouotain tjmeatoiw ... 36 

Grey coloured limeataoe . . . . 10 

. Black Dianneroiu limeiione . . • 15 

A dull white limeatooe . . . . 6K 

LimesUoa, with Tcini of chert . . , 4S 

Clnncb clay, with toadttone rubble . . • 10 

The tiHKlatooe rock, not there penatrated . . 00 

SSS 

The upper bed oTlimeatone ia IflS feet thick, thennditoDe scarcely exiatt, 
and the shale it only thirty feet. Afwr thii thort deacriptien of (he nine bedi, 
we may proceed with the greater advantage to the grand sul^ect of dispute, 
whether we can tay aa Werner, " We know with certuaty that the flooti and 
primiEfve mountains were produced by a veriea of precipitations and depodtions 
formed in succession t (hat these took place from water which covered the 
globe, existing always more or less generally, and oontaininglhe different sub- 
stances which have been produced from them." 

Werner here knew with certainty, that both the flat and the primitive rocks 
were formed by depositiona of water existing always t that is according to 
Covier, for thoutands of ages before the human species were upon the earth I 
It sometimes happens that the reader cannot obtain the certainty of the irnter. 
When D'Arcet stood on the Pyrenees, hi above the molehills of Freybnrg, he 
could obtain no such certainty. The vertical strata, on whatever side he 
turned his regards, on those sublime aspects of primitive nature) every where 
obtruded doubts ef the new theory of chemJral depositions. He exclaima, 
•' How could a tranquil fluid produce a symmetrical order of beds inclined in 
every direction^" He avows that the difficulties presented by the new theory 
were greater than those it removed. Being equally embarrasssd on Mam Tor, 
as he was on the l*yreneea, 1 beg leave lo solicit attention to the oppuita 
theoryofthefcirmatioaorthe Derbyshire strata, fay the long-oontinned action 
of impetnsns tides. 

I. It may rationally be presumed, that the held hills south of Shefield, and 
those on the north of Castleton, contain a nueleos of piimitive rocks, whidi 
formed the extremities of a bosom in which the far.mlling sea was disposed, 
after the first desolations of the deluge, to deposit the warfMngs of her turbid 
tides. 

S. At each of the nine beds, is compound of couches or beds ollen nry thin, 
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the hoiljr of (be wliole na muit Iibtg moTed ooawtimMj mole th>B il* fimmt 
vrry jjenlle curKaU, iBil brooght (hit new warp Trom ■oma dittaucBi or ■! 
Imut, the btick and grey-colaur^d limeMone might be formed by every full and 
change of the moon. 

3. During (he abienrv of emch tiJe, cooaidwrable eufTent* woul d ooze out 
fmai all part* of the hilli, and from raiinei in all alluvial fbrmatisna, ai we IM 
actually to have bern the caae on the aurTaca. To theae the aubtideacei, lh« 
bulla, and oumturei may be traced. Mr. Bakewell haa given uia plate of a 
rutvature at Wold Park, which equals tlie cone af a bees' hive. Tbere it 
neither colliery, nor atratawhully without tbem. Mr. Willianu, to whom ne 
owe thi< diaoovery in geology, menlionx one at Annandale, >• taking an ample 
aweop, and den'ribing the coneave circla of a magnificent arch. — JHjn. Eing' 
*ol, ii. p. 6n. 

4. CombalinfT nov directly the new theory of the relative age of strata, in- 
alead oflhouundsjif aget, I am perfectly utidled, that nine mooiu, from ticlea 
■o tMmendnui, are a cause adequate to the effect oF the fbrmalion of tboae 
nine beds. The lime, for instance, would instantly proceed to action, «hoo1 iti 
crytlats, and form ita cement. But the weight of the mass iaclined by a dip 
of 40 degrees, would open chisms. These, when the londttone matter cams 
to be laid an by the n<^x\ higher tides, woui.l be Glled up with a wedge-abaped 
rock of toadstone, as i» actually the caae. The toadilDQi depoMt, or wanti 
tKJng much aloner than the calcareous matter in iu formatiou- Canter 
qu?ntly, it woiil^ Gl itsejf to the uneven auiUce.of lbs limcAtoue, and be mot* 
even on iU <>urface, and more free froni fissurei, oa It the cute ou Boiutll 
Mpar,thougbmDijtDrihe pits iliere have not now been wrought of thirty yearai 
yet YiQ know from the exact measuretnentB of tbe strata given to IVlr- Whilu 
burst, that the under side of the toadelone atraiuin la astonisbingly wwvu, 
while its upper t»irface ia nol rdnnrkable tor iuequaiitieg. 

5. Those uinf l>eds were uot fortned at the dutanca af imincaautabla 
perioils, bu[iftherin the apace of nine moons, because the ainiB metallic 
vcia«, more oi lew trB*ette the whole, la the limealnne beds, the galen* 
ri>ea in the tiaiurea, and airetchet in branchea paiallel with the strata of thf 
rock. And, aa is the case with those ores in the lead measurea, it now Bn4 
Ihen coDvatts the whole rock into its own forraations for a space of many feel, 
as may be aeen in a plate of Mr. Bakewell's, and ia Mr. Philip'a latioduction 
U> Oeology, And aaatetimes the galena occurs in nodule>r The rocU, tha 
matricM, and subiiaupi of these wide veina oould never have fallen in from 
•bov* tbrough (he very hard and unmcial loadstone i tliat in Derbyshire 
would be classed aniong the reverie* of the age. And though galena be 
•cat«e iu the toadatone, yet one entire tiavena vein, and nineteen short ouaf 
Tiave been discovered. In the shale also, two veins orgalena have been Ibllowad 
by tha misan, and other* are found too small to pay for woTking. The iron " 
which eipreases reluctance to form ita atrata ia lime and chalk, is seea dif- 
fuaedia the black colour of those rodts, and apota of the toadatone, occupiet 
weak fonuatioos in tlte ioterveaing beds of clay, and eiliibita Ita thicket and 
noduloua veins in the inperincumbent ahale and clay. Other ores are likawiaa 
^iffuud through the strata of the diatrict. 

In the lead measures of the north of England, the veins are neatly vertical. 
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" Some," t»ji Mr. Pliillipi, " tre onlj b (ew inchei wide, while oth«n are 
■BVWBl rsthonii t the vartaiimu in their width i> ■ curiouti circuiunlu^w. In 
puungdowa tllHHigblhabedi oriliale, Ihej frequently become narrowi but 
whrn trueriiiDg the limeitone (hey widen nonsideinbly f to that a vein wluGh 
wai only two or three feet wide, and very poor while in. iha ihala, luddenly 
widens on entering the liniwtonelo keventy-two Teet, and bacomei exceed- 
ingly rich in lead on"—Gei>b>gs if England, Sect 119. Tliii aullmr addt, 
tluit (he north and loulli veina which cton thw« that are east and weit, " are 
frequently filled up with quaru." k it now ponible i h it poMible on the 
noat plaoaibla expletiiet, br eny attentive atudeiil of nature, to believe the 
Wemerian (beorj, which repeatedly aanerta that ill then wide veins of 
galena, quartx, clay, capper, Ac >■ fell in from above" ihrougb veini in tome 
placu not more than two or three inehea wide)!! AMuredly, llenckel, 
Lehmans, Btahl, end other*, who contend for the fonnalian ofveini by elective 
Bttraotioa, or the cauoentralion of the mbnal fluid, have truth, lupported by 
invincible facte, wholly on (heir aide. — St* Bakntitl, Sect. ix. 

In fartlier aupport of theie facta, I qiola the well-authenticaleH MBtement 
of White Watian,F.L.S.frenihii pamphlet which appeared in 1797. "The 
lake [oritravene] vein* genatally dcKend UroivJI the toadatonet but are 
•aldom found to DoMain orea when in the (oaditonet galena ii ■omctimee 
found with blende and olher mineraitt but thii circumstance rarely occurii 
the vain* wbw> in the loaditooe, are generally vcrywnall, and compoied 
chiefly of calcareoui qiir, accompanied with aaphaltum | when tliey descend 
into the lineilOBFi they become thick afcain, and fiequeully ai rich in ares ai 
bdbra."— Here iaaoother plain leatimony, that the un< vein deicendi through 
the whole toadalonr, though weak and broken in ila metallic fomiaticma i and 
coniei|uen(ly a clear proof that ihcae beda were all foriueil, not at liisdiatanre 
of thouaandi of age*, but by the tasu delude. And it autlioriiea a farther 
conuqoenee, that Von Oppel'i love child, I would aay, tilia new theory of 
the relative age of itrala ( which Werner haa adapttfU and nnned a> bia own 
■OD, and to whom many olhera have become willing iponnor?, is reaily an 
alien of apurioua birth, wl^o muil never be allowed to drive Moses, king of 
JenburoD, from hia lawful throne. 

6. Tfaoie nine bed* atrike me further tn be the work of lidei during nine 
moent, rather than immeaaurable Bgct, becauiie the aaoie organio remun* 
are found diffiiaed in a wrecked and ruined itate : and a Male of violence 
and agitadon can tcarcely be conceived to be of long duration. It ii allowed 
by Werner that fbuili were dissolved in the universal wateri and whatever 
was lii* preciae meaning, the heat and the acid, of the alluvium would indis- 
putably decompose moat of the weaker claasen of organic bodies. Yet great 
a* the heat muit have been in lho« calcareous and pyrilous bedii, we find in 
(liemagraat Variety of bivalves, coraloida, or enrTinitea,enlrochi, madrepores, 
junmonitea, and anomw t and of the same species which are found in the 
Jiinetlone nf Wales, Saaony, and moat oilur calcareous diatricta. 

" At Laberg," saya Werner, " in the Soeli limetlone veins of marl, five 

or aix inches wido occur, eontaining pelrifactiona of a quite dilTcrent tpuoie* 

from thoDC found in the mai* of llie rock." And he quotes Von Sdiloiheim, 

wha saya, that the lime>ii>ne of Holiaberg contain* cornua aotmenia, tere^ 

H 
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bramlitM, and tDrtnnitn."— r<fu. Sect. 47. Tlie bonei of marine aninall 
occur likBWui- in the limnlone. Cutwt lUta in hia EMsy, (Ku tlia rnniins 
elf m crocodile mre folmd at thebottom of the liihe;tloDeitnla at HMfleaT i 
«nd Whilehunt •ays, that a creeodUe wai fimnd at the lop of (he appar lime- 
»tone nralnm, near Wirkunarlh. 

My guide at Castleton brought a few bivalve* in hi* hand, which appa- 
rently were wholly converted into limotonei but on (nbmitting one to s 
stroliearilie ha miher. there Wai a email bit o( darkeohmTcd matter, the ap. 
pan^t remainj of the animal, wliich blaied in the tandle. He called it bitu- 
men, as ii ibe local ojiinion j but whether bitnmen or (nimal, Ibe exnlence af 
such nrrall portions of iDdsmoiable matfer wilbin do^ed yHf, ibe mo- 
clmions are equally f«TOur»ble to the Mouic e)uoDO^>y. If it be adnitled, 
ai oar chemists assert, that al) wateti lnAi a partioii of nlic* in a stale of 
Eolu(i>in i and if in 599S jean since the drlufce, a* calcolaied in tbs 4tk 
page, Ihese waters had not perrpcted the pe triracliov, on what ^raund tan •■ 
anterior dalnm he atiribnted Id these fiefils I 

EKtraneons rossils «ie called by Bergman the medslsof tutore) and (he 
SBDie species being found in different strata n a deinoiwlmim that the age of 
those beds is coalempora neons. Now, it cannot be denied that the aibcweacaat 
fern, sometimes fonn.! in chert, bM the roost slriking reiesnblauce to the bra 
abundantly found in (he coal-pit shale. 

The atcrinUf are described by Mr. Parfcinaoa, a naturalart «Kce)led by nana 
in accuracy of remart and purity of style, as animals of the vepetabla cl««b 
The species arc very noineroin [ and (b*y have etisted fn m a nr i. Jhe 
Vfr(ebrs is al(ema(ely smaller and larger, to secnn a gKater fadlity of mo- 
tion. The rocks in whieb (bey ain formed, wben fnctund traiwenel^, ez- 
hibh a ttelU(ed and moi(ly a pen(B|;on>l appearance. A few oBCnraraaugo- 
nal and octagonal figD re. The posterior, arms, and fingers are ao broken and 
decajed,thattilhol(^rBphy cannot exhibit a perfect figure- Tbcy are vnlgarlf 
denominated ftiry stones, and screw-stones. 

Madnptm are also plan's of five, or oAeo of fifty stellated figoree, ridng 
in lengtb as ibc enrrinns or Mono lilly. Some of Ihoaestars appearasooe in 
each meaha of a net- They occur alio in the lead measures, and in ItM ooliM 
of (be south of England. 

Tbe mntOa he describes as a ipiral many.diBmber«l, diacoidal univalve, 
wi'Ji smooib mdes. The chamher* separated by trnnsretse septa, which are 
CQucave DUtwarda, and perforated by a tube pawing through ibe dtak. Ilw 
last of thoae chambers he coDsidert ai the principal aeat of ib^ animal. H. 
Peron procured a receat one from New Holland. 

Tbe carnal oaaiaau, so called from the coiled horn ofa ram at each ear 
of ibe idol Jupittr Hanmon, indicative of power, ■• is a discoida! spiral mul- 
tilocular ihall," as the naotilus i hut tbe sepia and the tnns which divide tbe 
chambers, iu • (pecies sent ow from Scarboniugh, are three or fbnr hundred in 
number. Tbe petforalioa may be (raced when tbe faurA a laid open traoa- 
veraly with a taw. They are the bnake-slanes of (he ancients; and in aoiM 
■pecies llie riba have a aoppoeed resemblance to reptiles. Davita says, in ibe 
cstalaeueofhiscabiiM', pubbdied in IT70, Ibal be had WH, wh<K sptrd 
emis wne (nm two, three, five, ns, eight, lo tan in namber. He had tws 
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fouad IB Normindy, ths ona ihirtscD, and anotber fifteen inchn in diBineteT, 
with Mboriutioai on (ho nie- I" Mr. Kendsll'a oanlogue of minerals found 
«t Scarborough, and iti vicinily, one ii deacribed of fourteen inclieslliameter, 
from a quarry near Malton. M. Voiit auerli, Ihat they are almoit tlie only 
petrifactions which occur in ihe floeli liroeslone of He..U. In the Tran*- 
Bctioni of the Geological Society, vol. iii. p. 368, Leonard Horner, Ertc). de- 
acribe» one he found in the lyaa limertone on the Somerwt coaii, " ■■ 
IS inches ii dianieler, and with the beautiful iridwcence of the nacre pre* 
aerved," Coniequenlly, ai Ibeae tinie of colour are common to ihe >hell» of 
many living animals, il is not likely il could have lain longer than since the 
deluge ofNoaii. 

'Some found in Ihe Dorset oolite rocks, are from 90 to A inches in 
diameter, and 7 in ihicltness. 1 examined two of Ihe latter sizes consult- 
ing of five coils I with the turns of the sliell disposed at the distance 
of half an inch. Many of these occur In a quarry len miles from Onford, 
which Mr. Parkinson sswrls to be half as big as a coach -whepl. He odds, that 
Bosinusthinks the numtieroftheir species cannot be ieBs than 300 1 and that. 
Ihey are thought, from the power of enlarging and contracting their tliin 
shells, lobe natives oflhe deeper recesses of the ocean. 

Ob Ihe subject of the cornua ammonis, t have. Sir, enlarged the more, 
that I might enjoy a triurnph over oerlaiu writers, who seem more disposed lo 
give than to receive the laws of nature, I have five species of the above 
Ii»BilB, one from the oolite, one from the argillile of Vorkshirei one from the 
chalk flint, and one from the limestone, with a double furrow on the back, no 
where described by naturaliils, presented me by Mr. Lake Allen ; as also the 
ten minute ones, found in the sand-bed under the Hampshire chalk, which 
you encloaed me under the aeal of a letter. Consequently, I am justified in 
the conclusion, that a> various species of ihese fossils do really occur in the 
oolite, the freestone, Ihe chalk-Sints, the sandstone, the gravel-beds, and 
enclosed in ovallar nodules in the clancb clay, they most asauredly were laid 
on, not by chemical deposits through •■ thousands of ages," but by the silt 
hundred tides of the deluge, consonant to the Mosaic account. Had ihey lain 
longer, the iridescence of the nacre could not have remained unimpaired. I am 
the bolder in these conclusions, because of the many bivalves which occui, 
with the valve* deeply inserted into one another, onq of which Mr. Allen 
presented me from the Bognor limestone t and because of the bowl den of 
granite, and other primitive rocks which oHen occur in transition beds of 
every description. 

7. The grand bed of aandstone, so diversified in quality, ought not to bo 
considered as distinct from the numerous beds which extend from Notting- 
ham to the Northern Collieries. It has already been intimstid thai the finer 
■and* were formed in the loamy surface of the primitive eanh. This idea is 
supported by the chalk rubble, which grows smaller and Hmaller as il ap- 
proaches the almospherio air. These sands, being separated from the clay by 
the earlier erosions of ihe deluge, would sink dr eper into ihe sea than ibe 
larger pebbles) and consequently, bowlders and pebbles, being more exposed 
to the currents, wonid be first driven up by the tide, as U largely the case a' 
the head of the Yorkshire streams. The saadi wou'.d uaxl be laid on in hilli, 
H9 
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■ml DD (he decliritiaa ind pUini. At Woolwich, we have ■ norarkible JUa<- 
(ratloB of tfii) theory. Weit of the Dockyard n a moaaUio of fine fand ( 
then pebbles on' nn avenge of half an inch in diameter appear inttralat and 
then ■ profiuioD of pebblei of about two incbra in length. To the aarih of 
Nouingham, we find (hew pilmitive Mndioften lightly, and aoraetiiDci per. 
iectly wmenled into roekf but toward* Wortiiop, mosliy iu looie graini for 

But howvidelyaueverlhcM primitivewndimay be diffused, the general cha- 
ncier of lhe« isiiiiilone roclra, i» of recent formation, ai it demomtraled by iha 
Ireea, brancho, and rivingi of limber, «iih olber organic remaim, which 
frequently occur. Small niBHca of black iborl are alto found, a> in the 
oollle and the f;ranit«. And it i* ■!» lo b* remarked, that through the 
wholeexteni ofSOO miles, ihere ia not one hilt, which doei not difler in family, 
■pecie(, or variety, from ibeoppoailehili. The oearee grit ii generally thicker 
in (IraU (ban llie fine ilDne uied for the ereclioo of gentletneo'a hoiue*. On 
Heddinglry Moor, are ifam faedi of aandttone nodule*, which (eldom OKieiid 
' above an acre in lenglh, called calliardi by our Saxon fatheni that i*, of a 
hard nature. Shoit bcdaof the rame occur at StaDniDKley and Fareley, wetl 
of Leeda. la the latter place, I fonnd a piece of Sr timber, poxeenng all the 
qnaliliei of ihe rock. Marine foniUare ocarcet but now and then ■ tMI 
appear*, and minute Hliella in >ome placet are numerou*. Cooaequently, the 
whole oaaditone diitricl is of recent formation, and among tbe latt depoeiti of 
the deluge. Thia is apparent from the colour which always loiiea fioni red to 
yellow, according lo the clay in which the rocL in farmedf from the ironstone 
ronnccied with tlioae rock', which is a IbniutiDn atill more reeenti from the 
numeroiiK and various beds of coei, which is demonitralion that the nine 
Derbyshire and othi^r ilrala are the work of one long, con tinned deluge) and 
from ihe break) and deeolationt of the sandstone, and ottier itrata connected 
with it. 

6. It may farther be noticed, ihet tile four Itmeitoiie beds, a* also the bad* 
in Wale* and Bcolland, bear a sinking proportion in thickness to the beds of 
chalk iu tbesouthi and consequenlJy.thesame tides produced the same efiects 
in laying on at tile same tims equal quantities ofcalean-oui matter. 

9. The deposila of the deluge would be helerogcoeou* in the highesl degree. 
They would contain eartlii, land, and marine vegetables, and animal •nbtlances 
ofevery species. Hence in masses so muliifarious, moialened and impregnated 
will) all the virtues of ibe ses, heat, decomposition, and renirgfnizatioD, would 
eniuc, and on the largest scale thai can be conceived in manes to huge thua 
put in motion. Mr. Wbileliurtt useru in capitals, that uo v^etable remaina 
have been found in the Derbyshire limestone. But this ii only ■ word of basla 
in a traveller. The chert ofien eihibils ihe fairest impretslont of vegetation ; 
and encriniles and madrepores, a hard bodied ipeciet of marine regetable*, 
occur in abundance in tome of lite slrala, wbita aU Ihe weaker vegetablei have 
been much decomposed. 

10. The mysterious bul essential fluids of nature, thua liberated by decom- 
potition, wbelber c«iaareou«, arenaceous or metallic, would collect their 
■liengtli by elective allrartion, seiie the ne«>farmed mass, and sporl their for. 
msUons according lo the immuuble Uwi of nature, with regard to every 
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II. Tide* u impelnaai, railing arar, wotiU brlqg turbid malUr from a 
great diBUnce, and thu> givs the ibadea of variety' lo every alrata, and lo 
every iiill. 1 ihaiild ilitnk an idea u wcll-aupfioilcd by every appearux^ of 
naiore, would induce geuilemen to abandon wholly ihe vicionary idea " of 
the aBOie tranquil Biiid," making depoiition* incoDceivably divenified both is 
their nature, and iu llie pmiloo of tbeirilrata. 

19. That ibau bedi, or grand (nagaiioen uF Ihe atluiial earth, did inilantly 
proceed to ehemiaal ■clioD, we are authotiied to infer from the ipeedy cemen- 
talion of limeg from ihe cryatallization" in our ingar-liouseB i in Bur ult and 
coppera* worbi ^ and in other proceuep »! nature which cannot be nuinbeied. 
Kirwan hna devoted eight pages of hit euny to the ipeedy cementatiaa «f 
rocki. He cite* DeSaunre'i aecsunt of th«*ea-Mad* blown into the grit- 
t^narry near Memina, which pretenlly beoome ea hard ai Ihe rock iuelf. And 
at Chatelaillon, be addi, the sea throw* up ■ mud coataining ahells, which in ■ 
few dayi becomei an indurated limeitone. Stone dual of any kind, if miaaj 
wiih the oaidea of iMn, pnaantly oemeol*, and hccomai a (olid rock. The 
Royal Comiih Gaological Society have given an initanee of a rock recently 
formed hI St. Erib on (lie UayL The heat excited by the miilure, wouU 
•ccaleralB the proceMt for, according loHenckeli if forty pouud* of (he oxide* 
of iron and pyriWi be ground in water, and left in a man, the heat will in* 
creaie toeorabaation in a gliort time. Coniequenlly, the heal would vary coo- 
' Mderably io monntaina abounding with iron and pyritea. These eSecU being 
mivenal, I oanool foibear to thiuk Vogel, Werner, and Cuvier to blame, 
gTMIIy lo blame, fiir aacribing a lait of eternity of euiteace (o the farniatioH 
of the earth, when Ihe i^euoincna of nature can be illuatrated on principle* Gir 
mare rational, and free from all the dinoultiaa in which ihe elemily of metier 
eonfuae* all our idota of iha DitiM Being. God created ibe heaven* im, not 
ie/S>rstbe beginning of lime ) yet theflmtday or two would naturally be a litlle 
lengthened till the earth had acquired an equal velocity in her orbit. 

19. h maUcMt MOBpa ob>ervaUoD,tbal whila the tides were Ibni warping 
on thaaa profuM deporili, and while naluie in the warm and prolific maas, 
was lapeating her flrat formations of cryatallicalioa and cements, the snbse- 
ijoent and weaker tjdea, u the deluge lobsided, would desolate many of those 
tender and yet imperfect rock*, and detsoh. them from Ihe extremilie* of beds. 
This, I am of opinion, was the case with all the strala, because our miner* in 
places without number, and at all depths. Sad ooDglomeratea or somewhat 
runnded masses of rorks. Thi* idea greatly relieve* geoU^. which hitherto 
has left thcae masses unaccounted for. When the venerable Da Lno wa* pa*** 
ing througll the norUi of Germany, he jnttly remarks, iliat such detached 
rock* " appear to have fallen from more elevated summiw." We cannot 
doubt ihatthis was the case with the block of granite at WiIki»Uen in Bohomia, 
nliiah lie* OB the lurEaoe above ibe coal.— AinoM'* £««>, p. 311. 

Thi* idea of the desolations eKcluated by the later lides, auiat* us in 
acconnling for Ihe fennatioa of vallies, and Ibe easy curves of Hvert in a 
manner mneh more aatitbetorytban the dieory of their having been worn from 
elerailybythe erosions oF the stream. Voigt remarks, that " Ihe river* of 
Thuringia, FVanoonia, and Hesala, have cut tlirongh the floeti limestone; 
through it>e reddish clay, and the gypsum, down to ihe various landritanei.'' 
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Thif thef would nstutallsr da dariag the dm|m or mwlMT tide* of llw delage, 
becsiue tlie raok* w^ra tben nft, and tb* waUn filled the whole of the tbUIci. 
But how c>D genlle Mnuu, nerer mora than gentlf awola widi rain, open 
VBllira the moat noeven in width, and WMh away whole atntaof the hardaM 



But whaiever may be the mature (^bIod of loieiitifiG men TeapeoLiii; the 
formation of the Deriiyahiie bedi, 1 am not niN that the view ben Eivra it 
repugDsnt to aome of Wamei'* lemarki in the unguarded mooienta of hia 
pen. He nbwrves, that " At Wehrau in Luialia, tlie atrata i« rompoaed of 
■Bodatona, limeatooe, bitaminoua abale, and iron olay, the sffecta tf a paltial 
flood." And what partial flood oould warp on four bed* to different in Ihair 
nature ao the aandatone, the limeatone, the abale, and the cLay? Tlieaa are 
preclaely the Derbyihirs bedii tbey want but the loadatuoe, which iiaacareo 
rock. What now doea our profenor gain by (he boaat " of having given ■ 
theory oF the earth uncoaneoted with the Ma*aia accoimt)" 

Lei na now proceed to the conaideration of another favAarite doctrine of tha 
Wemerian SyMem ; but which I regard a* a moet prominent errort that U,« 
regular and determinate order in the primitive and aeaondary atrauof rocks 
wl^ch Buriound the earth. On tliia aabjecl, the word* of a Briti*h writei 
have been given in the Ulh page^ and our Gennan gei^oat embelliilie* his 
aentimente with a aimile, which I afaould not dislike for being homely, were it 
but correct: " Th? primary and aecondary rock* ocRnr ins denominate arder" 
be aaya, " and encircle the globe in diSerenl layen like the coat* of ■■ 
onion." irWerni.-r haaoalled the syatem of Dr. Lehmann ■ dream, he woald 
unquestionably apply the aame epithet to what I have aaid of the curdled 
DinaBci of the primitive fbmiatiana. But had I cmbrseed the novel theory (rf a 
determination of the atrata, the variation* in ihe claHifleationB of the atrala 
in all the Wemerian writeri, could notfail toexcile doubt* and cmveatainDy 

In the loth page, the theory of Mr. Catcott i* given in detail t >uil its . 
variaUoni from the Aeory of Werner, of Profeaaor ThompaoD, and from tha 
joint theory of Brogaiart and Curvier are noticed. Sinoe tbeae, we have a 
more extended ^eory given u* by the Re*. W. Buckland, B. D. which dia- 
covera genina, attention, and itudy. Avowedly making Werner hi* baiii, be 
dividen the earllu into five claaae*, and tea fnTnetion*. The fiirmationB an. 
allowiiij; me to give the lieat abridgement 1 am able, 

1. Alluvium, compriaing the diluvian, and poat diiuvian detritus, of blown 
aanda, and boneaof herfaivorona animal*. 

2. The trapfarmattODa, of floeli trap, whin d;kea,ba»alt, graywaolc£,grMii- 
atone, &c. 

3. FormatioD* above tlie chalk, or the third gj pauro of Werner, coaaprMing 
upper and lower treah water bedi, London, and plailio clay, linMstoae, &c. 

4. The upper sod lower chalk formation*, flint, chert, fine micaomiua graj 

y Cnten and iron aand] with the variona ordenof doocrstioaa, echfsaf 
barytea, and folteri' earth*, with varlooa clay*. 

6. The oolite fonnationi, whioh occur in Portland, Purtieck, Batb, Oifgrd, 
Colna, Stamford, andinaomeparUofYDrktbir*. 
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7. TbeMCond undilon«,Ted lackmacl, ^pram, andlbenlt tornulion*) 
vnlh the cooglonerate mUKi. 
». CohI, Bhale, griti mountwaUmMioDet oM red aakditona. 
». Oref»Bck£ rorniBlioii) of rock and ilale, porphyry, gremslone, and 
Uniih |;r*y limeatone. 

10. GranitooB fonnal>Dn* of (ieniu, porphyry, leqwatina, greanilcme, cUy- 
ilatfl, quartz rock, marble gnain, and granila. 

Humboldt, (vol.tii. p. 108) lays down (he tucuMion of the KCODdary 
•tratk in the bllowing order. '* I. Aodeiit landitone, lying on traneilion 
*)ate. 8. At|Hne limMtone. S. Ancienl ^ypnim. 4. JDralimrslone. 5. Sand- 
atone of (he tecondary fbrmaUoni mobuiai [thac in, French buhntone.] 
e.Fibroigyp*um. 7. LlmeMane of the third formation. 8. Chalk. 9. Llms- 
■toM Kitb ceritaa. 10. Gypnim with boaec 11. Sandatone. 18. Fre^t- 
water fbrmationa."— Alter admttlin);, thataonieof theae alrata are often want- 
ing, he adda ■ remark from Von Buck, CS«A. vol. i. p. lot,) that," when two 
formal ioni moEced one another immediately, it often bappena, that the alrala 
of MM begin to allamate with the atrala of the other, till the oeweit tbrniatico 
q>pe*ra withani beiof mingled wilb the iubordisate airala." 

Now, a* a plain man, and a lover of nature, I wonid wiah to know what I 
amiodowithallibeae theoriea, which are /kll o/ oorioMMj f And I em by 
Ho raeona aingnlar fn miking complaiat. Dr. Maclure ha* written a work on 
the Geology of the United Sutca, in which he aaya, that the order of rocka in 
North Amerioa Un^llu tarn* « in Anpc Among the deviationa, one i>, 
that the gimnito through very etumive lavannaha or plain* ia there the np> 
parmoit ftrawtioo. Mr. Bakewell abo blama Prehnor Jameaao fcr too 
atoongty adbefing to Wemer'a order of the etrsta, bwMaa " at Haria in 
Haoever, the gBaitt aitd nioa ^te are wanting, and in the mining district of 
Saiony, lbs day alale reau immediately rai the granite." Omt. p. 1 13. 

Hr. William*, (vol. ii. p. SB,) make* aimilar complaint. " In all my pre- 
. ambulation* and reaearohea," he aayi, " I have never been ^le to trace any 
particular claa* ofatrata for any oonaiderable extent t for two or three bundreda 
of yard*, or two or three hundred* of mllea, are both amatl, compared with 
the drcumfeieniia of the earth. I onoe took it for granted, aa many do, 
that every atratum waa a iobd( but on more aoouiate eumination both in 
the Highland! and Lowludi, I oorreoled my error i and now frequent obier- 
vation and experience hare (onvinced me, that Ihera i* no lUiA thing at a 
very long itrelch of the aameatreta." 

Freah water formation* Humboldt placcaiha lait or appemoit. I believe he 
i* correct : but Mr. Buckland, miaguidad by thaoriea, haa placed than to the 
third rangeofttrata. All Iheae fbrmationi, whelhorof rivonorlakca; whether 
before or afler the deluge) whether prior or aubsaqnent to the iauiidationa of 
(^ygc* and Deucalion, invariably once formed the •uperincamb*nt atraium ( 
though now we find ihe anraent one* cften elevated above the aolion bf 
vivera, and aligblly capped with olheritrata. SoaUtwarki* built entirely on 
an ealnary of freah and aalt water framationi, for ibe tide* rormerly Dime up 
higher than at praienl, aa i* drmoaairaisd (page «,) by the ■tralum below 
Canlerhnry. When the sewer waa drdve thravgh the Maie, I procured ten 
^eciinta* of clay, coniaining ocbrei, wood, abella lo friable aa not lo admit of 
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remoral, ind vegetable Gbrei oT & floe >kyblae whidi do not Iom ihnr 
crlour. The marlii in tbe Itle of Wight, however uaaccouBtable al prsMot, I 
believe, have bee* Conned in the tajta way. From the enrve which the Stoura 
<le»orlbei from Blandford lo ChriHohurch, it leeTnii to have joined tbe Soulli> 
amplon river, and diKmbogued at Spithead. And I am Tarllier of opinioo - 
that the Itland haa been raiaed, probably bj the great earthquake whinh haa 
rent England, and formed our dykes, Tor tbe northetD ctrata near Newcaille 
hu been niaed and depreawd aa much as MO feet. 

Hnmboldl put* fibmae gjpium is the Hiith order of iheaecondary atratai 
bat inCbeihiie, the itypkum iaofteafibroae, am) it occura in ihealluviuin of 
the upper aurfaee. But tbeie gentlemen evade the force of argument by 
cfeMing three ordera of gypanm, Ihreeordera of aandalone, and three ordera of 
liaaettoDet ami my npinioa is, that Ihey would give ju<ter coiueaof Datura 
if they ereated thirty ordera, from a conviclion tbatGod hu notooatedlbe 
earth whb dialinct atrata, but raiacd the lecka for the gtaatar beiteflt of 

Again) in ihoae novel Iheoriea of coaling the ear^i with a detenninale 
order of atrata » like aa anion," granite ia alwaya placed ibe l»w«l and Dioit 
itueceaaible to men. Here again nature luf geali her doubla, whether granite 
he not a*. often the Hpfiensaat aa the loweat of primiliva nicka. In oar own 
oosnlry, it .riiea from Danmoor to Scilly, and generally aa the uppennoal 
rack) iti* often tbe aaiue in Scotland. It iaiipfinmiott in tb^ Noman Ura, 
^ on tbe French coaat. I o the celebrBled ekmum of the PyreDeeo, it riw* 
far ten leagma. I( ia lbs aaiae in lb* Alpa, m tbe Andea, aad in Nor- 
way,-aa we an un^oealiooaUy aaaarad by geoki^oal travel. Hunboldt 
bund gtanite at tbe elevation of IIJWO leet on the Ande^ and it riaea 
kighrr. BO doubt, if tbe cold did not deter men from Arther aeeent. Nor 
nuH it eaea|>a itiaark, that on ibeee primitivB lidgea, tliere ia a chain of 
volcanoa for 500 inilra, and a smaller hdgeof oaalera in their rear. Here tlie 
Aren rport among calraivous uiid highly Ferri^naua locki, far, very far Maw 
UtgnmiUI Ai (lie lighiaing thivrra (he aneimt oak, and lay* ita verdant 
branaboa proatrate on tbe ground, k thia remark of Htuaboldl, fbroed upon 
bim by the treTmadont aipect of nalen, ia a thander alrokjo to ■noihilale the 
Wemerian t»der of auaia, which placet graaite in tbe loweM bed. lo proof 
of the eorrectneaa of thia traveller, I be|; leave to add, that having procured 
forty apecinieaB of ancient lava, bronght aa bat tail frDin St. Helena, &c, in 
waahing them, the aenaation of alaking lime was ao iltoag that I could not 
bear to brealhatbeeaavia.. 

D'Aroet giact ue aootber proof that granite ia not the loweit rock. " Abore 
the town of Luz, on the road to Bategia, ii a moinitain of marble natonialiiogly 
ekvated. Ai we aaeend tilt within thirty toirea of the Pic [peak] de Leyrey, 
we every where find tbe marble diipoaed io iaclieadbeda, amonf ihaaeofthB 
achiM and tbe granite which are tbaie imUrputi" [cellM de achiat et de 
gMDilequi y aont iaterpoiioa] Pallaa (bund graniie repoaingoo aisillite; 
and Soulavia (bund it on primeval UmeMone, and not pierdng tbmigh tbe 
hioealone, oa aome have inMgined, for a gallery waa workod through tka limo- 
atooe without Bleating with granite. ifebK, M^m. voL iii. p. 1 T&. ia Jjmiiii. 
TImm proofa of the miaed aula vf all primitive rocki, joitify iba wiadcn 
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Md goodDMB of God in creating thii variety, and in pfncribiitf to eaofa the 
laws of farmation. He baetr ibat the granite, the oolite, the (iliceoua, the 
areOBceoui, and the DBlcareou* roclu, with their tchiiu, would etl be bene- 
ficial; therefore ihey more or lea occur in all extended countries, and in a 
bold and diveniSed alate, for the <ue of dibd. The hilli of Charnwood IbiMt 
have been geologically examined by Mr. Balcewell, who was qualilWd for tke 
task. "They contain no ocgaaia remaiuai bat are d(tierii/!«I in the speciea 
el rock. VariouB kind* of alste occur, homalone, porphyry, porpliyritic 
greenatone, and sienite." This geclcgiat then adds, " I am iudfaied to be- 
lieve that these rocks are all colemporaneiivs, and were all formed froai em 
Jioougaieaua man ; but drcumsunce* attending their fofinatioa have diipowd 
the parti to asiiinie varioa* arrangements in diffeceut situalionB." Inlrod. (a 
Oral. p. 889. 

I thank this genllemani I (hank him bearlily. His views o[ those forma- 
tions and mine perfectly coincide. Every one knows that a very slight addi- 
tion in a diemical process will often astonishingly alter the results The da- 
clivitiesofmountains, andtheentended plains are generally so embedded with 
aJluvial depositioos, that geologists have not been sufficienlly aware how much 
their knowledge of primitive nature is circumscribed. Hence they have laid 
down theories from some local appearances, and have published them to the 
world, while the rich variety of nature laughs at the poverty of their ideas. 

I am farther dissatisfied, much dissatisfied with the Wemsrian order of 
atrata, because of its taconiiitaics. If there be such a delenninate order of 
■trata, and if each stratum is younger than itipredscessor, and peopled, ac- 
cording to Cuvier, with anew order of animals and of vegetables, why have we 
not a new srder of melals iit for melels are esBential to the vegetable king* 
dqm, and very much characteriie the diversity of rodis. The mines of 
Bihaiii) of Sweden, of Germany, and ef Peru, have now been wrought both 
deep and extensively i lavas have laid open the recesses of nature where 
iniiierB could not go ; and, if we except the ores which have escaped attention, 
nothing new occurs in the metallic kingdom. We have very many teati- 
moniss that melallic ore* occur in granite; though it be true, that they 
mostly prefer formalion* in the softer earths. In Cornwall, the veins of tin, 
copper, and other ores, are contiguous tn the masses of granite. ""nTemolt 
celebrated mines of Mexico and Peru, are found iu ^e primitive and transi- 
tion ai^histus, in trap porphyries, (he greywacki, and the Alpine limeBtone." 
Humicldt, vol. iii. p. S35. This remark will very generally apply to most of 
the mines in Europe. It must therefore be interred as a glaring inconsTstencf 
of nature, that she should, through " thousands of ages" give u« new forma- 
tions of strata, new formations of vegetables, and animals, and ever satiate us 
with a dull sameness of metallic ores! It obtrudts the idea of a Qod impo- 
verished by architecture, and oircumacribed in his resources. 

The last point of diasatiifaclion with the presumed order of strata, is the 
massy appearance of the primilive, and the oblate appearances of the transition 
rocks, which Ihoie theories do not bocohbI for. " Mouniaina entirely formed 
of primitive marble, are not commonly slrstified, but consist of huge blocks 
without any regular dip or direction, like granidc mountains." — JTii-rhui'i 
Essag, p. 8U. Iu Bowlea's (ravels in Spain, (p. 119,} we find a block of white 
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nwble daaaribeil u thfM mila in circumfiBrence, lad SOOO (eethigb, whhont 
any mixtnrB of othn atonaa, or nrlhs, and with acaroelj' any fliaure." 

Bimem, ia Scotland, i> tha higbut land in Briuin. " The granite ^t this 
laountain it all of oiuMaH, wilhool any appeataoce of atraca, dirliion or 
i«ure of any coniidarationt but the lummit i« regularly MratiGed with b 
dlArant rack. Tha preoipico on tlia north-cut lide exhibit* a roagnifieent 
M«tioD of the inner Unictan of thii great mouatain, in whioh we diitindly 
aae, where the uniform man of granite endr, and where the ((ratified rocfc 
begin* to ride ont above it." fFitluotu'i Mhi. Sing. vol. ii. p. 135. 

Tha diamond rook, thirty miles within land from the Cape of Good Hope, 
i( named in Kirwan'a Mineralogy ■■ a huge maas, nndivided by flainrei, 
400 feet high, SSW) broad. But more quotationa ami praob need not be 
adduced: geologist* fully admit the diffbrenca between the primitive and the 
tranattion rocks. They admit also the particular marks <m primitive pebbles, 
bowldera, Jtc whidi are rarely fbnnd ia the latter elau. Our inference is 
therefore plain and conclntive, that tha two daaaea of rocka bad a fonoation 
oaentially diitinet. Consequently the most anciaat (brmatiana, the middle- 
aged formations ( and ihs more, and the moat recent (brmationa cannot be a 
eontinaalion. A beginning, a creation, and a deluge, are obvioua concluiiims, 
andjustly imposed by the appearances of the eartli. 

Tws points being now proved, as far ai proof ought to be required, the 
nassy state of primitive rocks, nnd the formallon of the transition clan by 
tidei, on what principle can we then account for the primitive muses, id eeay 
and natural as tbat of the curdling iheoiy I Nature herself apparently favours 
the ideat for in all granitic ranges, the alternation of colours from grey to 
green, and grey to red, or to a aiSVon red, ii ihranghout the whole Diasa 
without the leul fissure. This cannot have proceeded from depoaitimi, but 
from a colliuon of masses in se soil a slate as to form a perfect uni»n. It 
may also bo noticed, that between (he granidc masses, the ran* of quarts fcr- 
mations are generally thicker than in any other rocks, 1 have seen bowlder* 
of granitic quarts eight inches thick, and Humboldt saw at Wunsiadel, veins 
of crystals two or three feet in diameter, which traversed the rock. Vol. iii. 
p, \SQ, note. 

I may therelbre dote this head of remarks in confidence, notwithstanding 
its brevity, that two grand paints are suffidendy proved,— the creation— and 
the deluge. To these ul) partial and subsequent fonnalion* may be referred. 
The dream, tlierefore, of the most ancient, more ancient, middle age, leoent, 
and more recent formations o( the grand strata of nature, I r^ard a* a 
dreamt and a dream so ill supported (not denying its charms of novelty,) as 
to be no longer entitled to tlie regards and support of the learned world. ■■ 
tlie fiiiures, the rents, and cavities of the earth, nature still sports b«r metallic 
and quartiose farmstiona, aod often diflerent crystala occur in nicceasioll on 
the same fOTmationa, but when the formationa of tlie great rocka of nature 
vrere once completed, they have remained the aame through all aoeceeding 

The coalfields liavn nevt a claim to be revised. They lie in paTtial groups 
of strata in different countries, and no where '* coat tha earth like aa 
onion." They occur on mountains, on declivities, in plains, and vallies. HeuM 
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Wnner, liam thae four circumManoet, ptacei thnr rormuion at torn diHiact 
periadii. Thii philoaopber is putial to the aget oF nature ; and wby ibould 
not tbefamiliei of coal h>Te their Bgeg ei well u other fainiliea } Toconceiv* 
them to be caIein(nraaeoiu, and laid on by the delageof Noah, wouM diMulb 
the harmony oftbs New Theory. 

As to the origin of coal, Laioiier talks of fixed air i but hit chemical m^ 
peiimenlB on carbon left geology' unrelieved. 

Genaanne conlenda that coal ■■ an earth, or stone of the u^Uaceous genus t 
and Kirwan maintains, that coal proceeds tirom the diaiategralion and d«- 
oooipontionarprimitiTemoilnlaiQiMI He never reasoned worw. He admita, 
however, that" die most prevailing opioion is, that all nineial coal is oi 
vegetable origin, that it arises from the immense roieata with which the earth 
was originally covered, which by various subsequent revolutions were buried 
under those vast strata of earth which at present cover mineral coal." — £uiyi(, 
p. 317—388. 

Ididaot see Mr. Williama'a account of coal tilt a year after I bad published 
siy abort Introduction i but am gratified to find that the aame aludies of na- 
ture, not of books, have suggested to him in Wales and Scotland, as they did 
to me in SMfibrdsbire, identically the same ideai. " The auladlluvian tim- 
bBr,''hesByi,«floatedantlie waters of the deluge, till the atrata of the highest 
mounluns were rormedi and that during the height of the deluge, and the 
time in which the greatest part of the strata were forming, the timber waa pre- 
pared and fitted to be depouted in ilrata of coal."— Mm. King. vol. ii. p.S18, 
He further demonstratei the truth of this theory by the extraction of mineralized 
tar Irora coal ; and by a demoostratiaa that our coalfields never extend under 

Kirwan attempts to evade the force of the arguments of coal having pro- 
ceeded from vegetables on the ground, that brown fossil timber occurs, not 
mineraliied. It is replied, that all such magazines have been deposited where 
there was a deficiency of iron and sulphur) and consequently, the vitriolic 
add could not perfectly convert the timber into coal. OF sudi timber we 
have many varieties in this kingdom. The five thin beds of brown coal at 
BoveyTracey have been described by Dr> Millest but since his time, a sixth 
bed has been penetrated to, of perfect coal, incumbent, not on claya as the 
tipper beds, but cm a stratum of beach-worn sand. Mr. Phillips describes it in 
the third edition of his excellent Geology of England, to be sixteen feet thick, 
and Mr. Bakewell seventeen feet. I have no doubt but the sands liberated 
the mineralizing powen oF nature, which had been obstructed in the upper 
beds by the superincumbent clays. Both in Scotland and in Ireland small 
qaantities of brown coal occur in different slliiatlonai The Rev. Richard Wat- 
son examined a block of coal brought to Stockport, one end of which exhibited 
the perfect fibrea of timber, while the otlier was mineraliied to real coal. 

On the continent, Ibey have considerable magazines of brown coal, wbera 
a species of plastic clay, aa at fiovey Tracey, obitrucis iheir perfect Formation. 
In Mr. Parkinton't Organic Remains of a former world, three German writers 
are quoted. Letter xitb, where first " Schoockius describes the fossil wood of 
Meizlibiien as exceedingly like vegeUble wood i but (hat the fibres are very 
confused i running straight, oblique, tfniuverse, circular, and indeed in every 
direction, which is never tlie case iu vcgelsbia «ood." Certainly tha 
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branchas the rooU and trunks of treea laid cm by tide* vauld leKT« the tinnier 
to b« pressed down by the luperinFumbent stTRta in all thew directiona f and 
the TilrioUc Bcids in the actarminerBltz&tion, would weaken (he timher, and 
muse it to yield to ihe pressure. 

Pillingen, describing llie wood-coal, near Allenberg, aaya, " At a little 
diilance from the aurrace, is fouuiJ a substance like decayed wood, capable 
of igailton, bearing marks rneinbliDg those of an annual increasei (or giowth 
u in living wood) and so (ormed by nature, that water is not mAre like to 
water, nor milt to milk, than this mineral wood, thus formed by nature, ia 
to vegetable wood. The fibres of (his wood, unlike to vegelable wood, ara 
contorted and twieled in almost every direction! jind it is geoerally fonnd 
split into rivings. It is very light, except when i( cental nad pyrites, and of & 
brownish colour." When Pillingen " first saw the long veins of wood, and 
the knota from which branches appear (o have gtcwn, lie concluded thai tbia 
was real wood which had been immersed in water ; but changed bis opinion 
wbenheconsidered that the quantity was too great for a forest to produce, and 
when he found no ruins of (he deluge scaWeted in masses among it"— Pil-- 
lingen liere erred, as most oderii, because he did not advert to the idea, that 
timber floated must be perfectly washed from all (lie grosser eroaions of the 

'' ProGnior Hollman, of Gottingen, preiented a paper to the Royal Society of 
London, printed in the Gfty-Rrst volume of their Transactions, with the title 
et MantiimgaaTwidampTxallorannBagnaUgnicBpia giuui infarctanan, brcmt 
AeKTtflii. hi this paper he stales, that near the city ot Munden, on the 
lopof one ofthe loftiest hills, is a stratum of mould, near two feet thick, (hen 
a stratum of yellowish clay, two or three feel thick) then another stratum 
of clay, (whose ibii'kness ia not described) of brown colour, strongly impr^- 
nated with alum and sulphur : beneath these is so large a quantity ot foaail' 
wood, as would almost exceed the belief of any one who bad not seen it. The 
miners call it fossil coal. The ProEetsor at first doubted whether this were 
really timber ; but on seeing one trunk with roots adhering to it, much low 
pregnaled with pyrites, he became fully convinced that it was indubitably 
of vegetable origin. The stratum is nbout twenty feet thick j It rests on a 
Btraliim of staiie, a fool or more In ihickneu. On piercing this, there is a 
second stralum of fossil coal, supposed (o be thir(y feet or more in depth, and 
of a much darker brown cplour, verging towards oilflci; and Ihe earth which 
lies over it is of the satne colour for about a foot and a half." 

" Profosor Hollman aUo describes a mountain near Altendorff, on the bor- 
ders olHessia, celebrated for its salt-works. Its height is about 850G fret, 
which is TOO higher (ban the hill jaB( described, near Munden. Here, undpr 
■n immense roof of rock, varying from !40 to 450 fee( in thicknehn, is a vein 
of fossil coal, in most places twelve feet thick, which is worked to supp'y 
fuel for ihe neighbouring salt-works. This fonil cosl agreed almost in every 
respect with a sntal/ uait nfHtamai he had observed in the interior passages, 
which had been dug in the massof ihe fossil wood, in the Mundeu mounWin 
possessing, like it, the brighlness «nd hardness of jel. It Is a tircumsunce 
worihy of particular attention, Ifaat the stratum of stone at its interior sarface, 
was so exaslly adapitd to (heupper suHiice of the stralum of coal, aa (a jioa 
m idea iffafiwd matter having been poured over the aubjacent bard and co. 
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herent itriliim. Id the nme mumer also did tba tower Bnrfkce of the fonil 
eati ipply to the ■uperiorwiTfaceof thcfoHil wood." 

Tbere ii a cmnpleuit, Sir, imong miDeralagiite, as to their ignorance of 
tba origin of bituiDea, pelroleum, naphlliH, loallhp, and asphallum. With 
defereace, I think, (lie vein of bitumen, observed by the above PniIe««oT, 
offer* an easy solution. It hart, no doubt, diitilled from the limber; and in. 
deed, there is wsicely a thick vein oF coal wholly free rrom guch foimstionB ; 
mi in acme inRlanceB, the acrlmooioua oils have desceaded to dcpiha where 
oo coal is (bund I or sometimes occar in lakes, to the great injury of the 
waters. I have not the least doubt thai the aspballum of Derbyshire has 
descended From the snperior coal formations, as described above by HollniBD. 

It is now hoped, after the preceding argumenla shall have been weighed in 
their relative bearings, that we shall see no more mysterious theories of Ilia 
origin of coal) and hear no more complainll, that the granite is unfevourable 
lo^he coal formation I M. La Meithariea gives one instance in wLich the 
coal on Mount Cenis reita ioimedialely on the granite; and I have no doubt, 
!d a lew instances, ofils resting on every other class of primitive rocks. In 
the stratified earth wa know for certainty, that whole coalfields repose oo 
white and red aandstone j on clunch and plastic clay ( on mounuin and mag- 
netian limeslone; and there ia scarcely a transilioa rock which does not oc- 
cur aa a slralum superincumbent on coal; Itie wide coalfields ofCarloDS, south' 
of Edinburgh, are coveted with a hmeatone. At Etniria, in Staffordshire, a 
thin bed of limestone is also above the coal. Can further evidence be poa- 
Hbly required that the flotilla*, now mineralized to eoat, had no c 

with the slrau on which they repose, nor the Mrau by which they ai 

bedded in the earth. The recent tides of Moses have here a decided victory 
ever the iofiniteagea of recent philosophy. 

I would next. Sir, glance at (he chasms and dykes which are more or less 
fbund in all our great eoalflelds and mining diatricta. Attention to theae, re- 
lieve geology of many important difficulUea under which it groans. These 
dykes occur as wedge-shaped rocka of a different genera from those in which 
they are formed, 

1. in primitive rocks. It was aaid, (p. 10,) that claya or turbid matter of 
the water wonid be profusely deposited on the summila and declivities of the 
rising hills. Consequently subsidencies without number would lake place, 
and chssms be opene<l of great extent; and llie next tide, bringing matter 
Irom a distance, would fill up these chasms, and the deposit would there cry*. 
laliw into a tock of a different kind. Of the fact, not a doubt can be enteric 

a. Die dykes in alluvial or transition rocks, would, in like msnner, proceed 
&omaubBidenoieB[ and the turbid tides, rapidly rolling from a great dis- 
tance, would fill up the hialH'. or chasm with matter, though apparently ho. 
inogeneouB, as Mr. Bakewell justly observes ; yet this slight change of mailer 
would induce a formation of rock in the chasm totally different &om that in 
which It formed, Mr. Williams supports this theory by fads. The lime- 
stone of Isla, in Scotland, lie states to be tranaition by iu strati tications. " It 
is about ten miles in extent, and I never saw any rock so full of chasms and 
Autires. It is altogether a mining field, productive of variooB species of 
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g«'eii«, oHfn rirh in •■■Wer. The vi-im (re ai 
delermini' whether III* VPiin OT the whin-dyke* were ihe more numeroiMf 
would, I believt, be drfBcull. Thr. whio-dykei, which geBerslly i.Ke in 
lidpph mid imtrwtH'nB »m.Llier, may be »eeii Bt« disUnce. Awhm-d)ke, 
wlietlu'r in the ].me«toiieor ihe coal meaaure, w» M fimt > chaun, an-ing 
from Ihe drainage and euicualioD of llie Mraii, wliich wa« lilled u(i wub 
foreign tnttler by an oveiflonini; lide; and fiiwurea which now renwia open. 
Of only filled wiih laiid, olajr, or rubble, ceem lo have been later chaaniB 
fbnned by the drying of ihe aufface."— ilin. Kag. vol. ii. p. 76, 78. la Ihe 
Ttantactiont of the Oeoloeioal Suciely, mauy dykea in the Dorlh ul' l(«land are 
deirribed which aorreapoad in character with thoce of Scotland. 

Tlie copiea of nature which thii experienced miner givea, are real and per- 
fect. H* (tat«e the d^kea of the north of England and of Scotland lo be 
filled with five different aorta ol' rork, clay, or rubble. The whinnitone rock 
to be baaaltic] but oflen aandattinei and aometimes limealone oocura in Ihe 
dykes, aa in the luniiel of the lludderafield caoal. If the diveraity of 
colour iu metallic orei, and all the aporla of Sgure in their eryitali, be 
conaidpied, there will be no difficulty in Ihe conception, that a very alight 
change iu the turpid walera which filled time dykea, would occaaion 
fDrmaliona of rocka eqnally diveriified. Thii miner's alatemeDt ia far more 
aiinple and natural than Werner'a notion of univemal wateri of precipitates 
without the elevation of mounlaiiu t and oF llie filling up of fiiaurea by tha 
falling iu ofrocka and claya. There were aa >ock> while the maia wa* aoil. 

3. Ttie next order of dykei to be cooaidered are tboae which tnverae itle 
mountains, and divide a wide enlent of country. Of these we know bat 
little I llieir range*, number, and extent being, a* yel, but impecfeclly traced. 
In Bailey's Hialory of the Palalinate of Durham, the great nortbero dyke it 
deacribed ai riiing at Whitley, in Nonhumberland, paaainguiider IheTyne 
al Coley.hill, four milea weat of Newcatlle, and reaching to Landgale. Ita 
width vaiieafromSOtoSOIeet, and in an« place it ia kuOHIl to be )W fseli 
andbrancliea inaome place* proceed from it. The coal on either aide oF the 
rock is burnt to the distance of 16 feet, where iu chared maaaes begin to ap- 
peal, tlie direction in which it runs is nearly from norlb-easi to touth-weatf 
it bas completely laid open the country, and in one plaev the strsts once 
parallel, baa lunk 510 feet below the atrata on the opponile aide. 

In addilioD to the above accvunt, Mr. William GrSy.of Lemiiiglan,inranns 
me, that tlie direction of the dyke at Coley-bill is from e*«l lowest, and Ihe 
rock !T feet wide. In ita first descent, it assumes a wedge-ahaped figure, then 
a parallel, and after that, the figure of an inverted wedge. But be scruptea, 
on account of the variations in its shape, to make conjeclutea of its fifruret, aait 
deneenda lo depiht unknown. The cap rock of the basaltic mass is 14 feel, and 
of a gravity conaidersbly less than the rock ilsclf. The 30 inch bed of coal 
traveracd by (he rock, is cov.red with a stratum of iron ore, formed in the 
BChistus, which becomes boih harder and rictitrr as it approaches the batali*. 
The schitlua continue* to chang; its cliaractf rs to the distance of 30 feet from 
the rock, where it retains ita natural quuUliea, and can be cut into excellent 
alate penciti. In short, Mr. Gray ia decidedly of opinion, that the whole rock 
b«i had an igaeoua origin. He addii (bat tWre are three rents in tlie rock. 
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cxteniling from the uiHice lo depiln which onirot b« traced, anil that Iha 
earth which has fallen in, ii become rcrruginoua in a very high degree. 

To the above deacriplion of this ingeniau;i mioer nemay add, ihat the rack 
when anaycd givet 50 lilica) 85 iront 15 aluminet eight lime; and two 
inagnena. The feuTlh part being iron, it hat oommiinicatcd a ricbnepn to Ihe 
iron atralum wbif>h it travenei, and converted the contignoni earth into ili 
own qualities. So far our iron minee every where give proof of the formation 
of femginona veina by elective attraction, and not by the tailing in from 
■boveoflhematlerofthow veins, as the new theory would force ui to believer 
Hie cryetals in aome of the renti, are oblate and coaiinuout, with thambie 

With regard to the igneous origin of thii moM sicgnlar rocV, geologiita, 
Bi yet, are not able to form a Balisfactory opinion. On comparing fragmenta 
of it with the baHlU of the Qiant'i Causeway, and of Rowley Regis,! have in- 
clined to Kirwan'a opinion, that the Irish basalt* are not lavs, becaufe of the 
ptiacity ot its ve«icu1e9. Yet the imall crystBls oopiouily ditpened tbroagb 
the Coley-hill whin^lone, ««« once tavitiea j and the analyns of ibe rodi 
it not disnmilar from many ■pedmens of lava. Beiidev the lavas slumbering 
in their liquid bed*, are not porous. Of the fact we may be assured from the 
manuhctuie of glass. If equal quantities of fine saod, of potash, and the i«d 
oxides of lead, with a very slight 6nx of arsenic, be put into the pot, the maaa 
becomes full of Tesicules in the act of liquefoclion i hnl in thirljr^ix hours the 
air escapes, and leaves the glass compact. Hence we may infer, that those of 
the lava arise liom the vaporous exhalalioas which force the erruptions, and 
ftom the exhalation* which it does, and must receive in its inunda^nsofttw 
open country. In short, lam utterly at a loss to account for the formatien 
of so givat aqnantity of iron, except from the idea of lava. The hilloFTaberg, 
and other rDolu, certaintly contain equal quantities of iron diffused through 
the mas9, but th^se mdit alternate with othen in a way very dissimilar from 
I that of Ibis deep wedge of whin-stone. 

Hie opinion of Sir Georpe Mackenzie, baronet, is apparently in unison with 
this idea. ■•The lava of Blount Hekla," be says, '■ cannot be distinguished 
(from tome varieties of basalt, and that of SmBfell Jokul is of (he tame oharac. 
ter. A great many lavas in Ireland contain olivin and feldspar ; and several 
%fthemliave, in addition to these, a loi^e ponionof augit. — Travels in Ictlmd, 
p. 860. 

With regard to the extensive rents of the caiinlry, and deep subsidences of 
one side to inconceivable depths, Mr. Phillips describes the cross vein* of the 
lead measures, which run from north lo south, nearly parallel with (he great 
northern dyke, as having subsided about 600 leet ! The dyke in the north 
ot Yorkshire describes a curve, bnl is imperfectly known. Mr. Pryce de- 
scribes the subsidence of a rent in Cornwall lo be 133 feet. And as Werner 
divides vein* into two classes, see page 76 and SO i so the cross veins formed 
in those rent* mostly contain diHerenl ores. " Crosa gossans, or ctosi 
flookans," he says, " run ihroiigh all veins of opposilo directions, without the 
least interruptions from them, bnl on the contrary, do apparently diMJoinl, 
and dislocate all of them: it seems reasonable lo conolnde, that the east and 
west veins were antecedent 10 cross veins; and that some great e»enl,longafier 
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tbB creation, Mcuioned diese traaiveree c[efla and opening. Bat iiow, o> 
when, this ■hould come lo pan, we caRnot pmume to fonn an adequate idea." 
I'rya's MaurmlQpa Cmfoibiauit, p. 101. 

The*e rental theie Bub«ideneei{ tEleu gireat dykea lo Fully diicoTered in 
the mining diilricta of England and Oermaay, could proceed frnin no cause 
but that of earthquakei. The strata of one side of a mouDtaia hai thm tuok 
while ihe oppotite aide waa probably elevated, as appear* to have been the 
cue wiihthe marl bedatHeaden Hill, in the Isleof Wightj and the difiereut 
aorla of metallio ore*, and other mlnerala, have aince farmed there by the 
aiceniion and elective altredion of the fluids Cou«equently, Wernet'a new 
theory of the " miaerala falling into thote Tenia from above," receives here tta 
liiul blow. The mineral kingdom heradf fairly riiei up in bvour of geolo- 
gitti of the elder Khool. 

The platei of Mr. Wbiteburst, if I could rightly eitimalu the thickneM of 
(he itralB, de«ribe the gubaidence of the whole aide of the couatry at Chat>> 
worth, ailittlcleai than 600 feel! Von Oppel, in an Eaiwy on the Woiking 
of Miiwa, mantiona atrala whii^ have ahified their pontion thA>ugb the whole 
extent of the conntry, and that the veint (bus deranged are again found in Ihe 
direction of the apposite strata. — Stct. 42. Thia ia exactly the case in the neigh- 
bourhoodof Chataworth; and in other placea. Rents so 
coiuilries whete the hills are low, cannot be the common el 
Ihey must have proceeded from eanliqiKkkes, which have baf^ned since lb* 
fornialion ol ore* in the stratified earth. 

How tremendous muat have been the eHecta of. those burstings of the earth, 
■nd irrupliona of fire on the air, in the production of unexampled hurricanes, 
in the proalration of ttately forests, and in driving the aeaa before it I How 
dreadful muat have been ibe reSux of those lesa in iaundaliona of the low 
and manhy grounds; in Ihe depositions of limber, and the bodiea of faerbi- 
Voroui animals in all boga and moraasea where they fed, aa wo now every 
where find to have been llie ca^e ! TUe«e remaina are aaauredly of later de- 
position than (he dehige of Noah, and high up in our holmes and riven. Ta 
give a detail would exceed tlie limits of a hundred volumes. As the subject 
is undispoled, an instance or two may suffice. While digging the founda* 
tion of the pier of the Span-bridge at Leedt, in 181T, the head and antlera of 
a large deer were fouud i nnd in a poaition which, I think, could not be lev 
than SO feel above the high water mark at Beale Lock. M. de la Pryme 
•ays, that HatEeld, and all the adjacent marshei, contain a variety of 
trees large and small, and exhibit whole forests washed down. One tree he 
(bund uhich measured twelve feet in diameter at the awell of (he root, which 
affords a sure cbronomeler of Ihe distance between the deluge of Noah, and 
the hurricane which proalraled the forests, end drove ibe ocean in swells ba> 
Core it. Jt apparently blew from llie aomh west, for Mr. Derham remark«t 
that the trees in Essex lie in a uorth-eaat direction, aa is mostly the case with 
those of Bridgewaler marshes, and the Yorkshire levels. Geology afibrdsalBO 
many proofs, that this country was inhabited prior to the above catastrophe. 
Hie disnovery of hipping-stones has been named in the 44th page. Tlie body 
of a woman was dug up in :he Isle of Axholm, on the Trent, periectly tanned, 
aad with antique sandals on her feet. We might swell the catalogue of worka 

1 
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of •« Iband in bog*. Likewiie tho fragmenu of cinden uid pit coal found 
in the upper g^id-U^ofiOhfriiini BOd Une-tllirB.oontiguoni i»tlieio«nhe^ 
ud which grestlj embwriMed WllilehuT.^ leaa to h.»e proewded from 
the** inundfttioni. — Sa Ui Emfmy, p. 189. 

To what other caiue* but euthqualies tnd hOrricuiei c«n we pebbly m- 
cribe the inundalion ofOfryge*, and Kftffirwkrd* diit of Deui»HoBl The« 
event* have been alike credited by Ae early Pagani and the ChriMlao wrilert. 
Euiebiui, iu bi> demoMtration of the goipel, (lib. x. cap, k.) foUowinf tlie 
chronography of Africaniu, place, the time otOgygei, u a thouaand afid twentjf 
year, before the6rrt Olympiade, and near the time of the Exodn. df fte 
Hebrews To what othe^ cbu« but inundadon can we aicribe *e building 
of the pyramid, of an<4entMemphi.f They are Uotr only raauHllatitn.,'bnt 
monunWat* of lerroT, having '.tep., according to the plate* in Denoo'a Tt«rtl» 
in Egypt, on the whole of the outnde wallk 

But I will not enlaige. My eole wi.h, in tabiii 
to reacue religion and revelation out of the hand. 
view oF theu efforli, I feel ■ pemmal latidactian, 
fecu, and th« nanow Ilinita of human kaowledgi 
preached the temple mi gil la nartii, which i. the ] 
Fraught with tbii conBdence, paying at the Mine & 
to the learned, I will i^eatare to congratulate ths 
Bible, in being able now to contemplate the Crealic 
mane* of roclu I aad to trace the tremendou. elli 
deluge in the extraneoui fbaaiti of iraniition rocki t 
able to BEcmiDtfor the nipeiabuildBnt bone* of anil 
of art^ which w abundautly occur in the more rec 
and bog*. 

in a chronological view, I congratulate the Chriitian geologist wrih mor^ 
eclat agaiut theoriei which itate the earlb tb have " no veKige of any be-. 
ginmng," and to have fur ** thotuandi of Bge." preceded the human ipeciei, 
Ihe infidel writing, being admitted in evidence againrt iheir author., Humboldt 
affirm*, " that mica alate and gneiHj in Peru and in New Granada, iniinetli- 
ately touch Ihe volcanic porphyrieb!?- - Borj de St. Vincent vieited the Iile of 
Pijsnce, and^aay., " that Iha cone rf the vqImiui i. ealcareou*, and "^If-nr 
madrepOr*..'' Our Dr. C illan, vhoie fai^ ■<■. itot impeached, acoonjpanjed. 
Sir George Staunton on the cmbawy to China, Bad diacovered in.tbe.nvincp- 
of thePikeofTeneiiffi!, '\ regular bed*, of itiatifled rock." Whybav^aob 
thoie prodigiou*, boi iifle Sre* made a greater prpgrcM during ao many " thou- 
aandi of ageal" I do therefore again congratulate the Chriitian geologiit in 
being enabled ao to .tudy nature a* not to feel the leaat alarm for nature's 
■cribei bat ontheconlrary, every where to trace the perfection* of thatBeingt 
who " halb done wbatKWer be pli$Md in keftven, and in earth, in the aea*, 
and iit all deep plaeee.'WPMln. cxxiT. 0. 

Wiidii^ yos. Sir,: In hoary age, the oonaolatiow of' phileMiphy, Kite the' 
ChiietianBoitiuat and. above all, the pure and perfbcteosifsrtiar'theChriitiaa' 
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jfaorphous, wilbout a determinate form. 
.^Cntsfia, roofing. ■I^le, ,oF yar^ouff qDloun. 
^UKeui,TOck«t earfhi, aud ttpAt warped on by water. 

/lr£i(,plpnil,argilla,clBys, bath cluncb or rodc-Uke, and plattic or soft cUy. 
C»(£lomfrii(<ro<lti, maiMi of varioiuHzei lying bare on the earth, or liDrie<t 
..a^gfaat depths. 
Dif af,a itroliun, in. the point qf the compav towards nhich it iacUne*. 
E3;lialat^ni, vapoors njiich aacend frran varioua fluida. 
S'ofnl, any thing reinarkable d^ out of die earth. 

frgftii^, ii dther compact, aa in broken flint and glau i or earth, aa in clods 
ofloam; or foliated, as in fine KhiBtii er conchoidal, aa in the deavage of 

teihella..,., 

MCBiue qf ita ■hiuing (joaliliea. 

poaition oF the at^ta of the earth. 

rros with the horizon, which ia delei^ 



, alate, and other rpe^. 

r figure, aa bpwiders, chalkflinta, &c. 

tea rodu aod.fbuijg. 

copper, or usenic, &c. moatly cryalal* 

nd require! (a* I^d all the Latin wrilera) 

lining, refi^ctiag. 

ig ll|e floeU, or flat, 

tomi S300>aiake.a French le»gpe, and 85 French an equi*. 

iahle^gaeg. 
gwithglflbtdar.c^vitiei. ■ 

''Irriei'llM la«i inatructed reader to a litde itork which hai jnat appeared, ' 
entitled;' <■' FamiKar Lenoni on Utneralogy and GmI<^," by 3. Hawe, 
M. Gi'B. tit. &b. I4Q, StVand, Lbndon. 1 refer him atao toProPeuor Jameaon's 
MitieMlo^yt i/ woiic remarfcaUy happy in deter) ption ; but hia Geognoay, 
gpealdiig With dererenoe, adberea too doaely to tbi: Vf ern^rian ayatem. 



<' Another maik of fuaion, more diatittctiveafwhiDf^baaalO i a, that both in . 
veittaaad imnaatBBi it iptnetinwa inoludei pieceaof fandatone, taofotkar coa- 
tigufva atfata, compUtely iafulated, and having the appeannoe of fragmenl* 
of rocka floating in a Suid sufficiently denae and ponderoua to auatain tiwil 
weif;ht.— Pro/ Ptasfidt't IdKitrotJen (/IA< Uuttmim nMrgt i-. 18. 
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